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DESCRIPTION 
X ANTJ JENE COMPOUND 

Technical Field 

The present invention relates to a novel xanthine con^pound usefui as a 
pharmaceutical agent. In more detail, the preseni invention relates to a novel xanthine 
compound useful as a dipeptidyl peptidase-IV (DPP-IV) inhibitor, and further reiates to a 
diabetes therapeutic agent having a novel xanthine compound useful as a dipeptidyi 
peptidase-lV (DPP-IV) inhibitor as the effective component. 

PriorArt 

DPP-IV is a serine protease broadly distributed throughout the body, and is one t>'pe 
of dipeptidyi amino peptidase tl^at hydrolyzes and releases N-terminal dipeptides. DPP- 
IV is also called a prolyl endopeptidase because of a particularly strong action on 
peptides fo which the second amino acid ixom the N-tennina! is proline. It is knovi?n that 
DPP-IV uses a variety of biological peptides participating in the end(}crine systetn, 
neuroendocrine system, and immune function as a substrate. DPP-IV substrates include 
many physiologically active peptides such as. the pancreatic polypeptide family 
represented by pancreatic polypeptide (PP) and neuropeptide Y (NPY); the glucagotiATP 
faitiily represented by vasoactive intestinal polypeptide (VIP), glucagon-like peptide- 1 
(GLP-IX glucose-dependent insulinotropic peptide (GIP) and growth hormone releasing 
factor (GRF); and the chemokine family. DPP~1V is thus affected by 
activation/deactivation and metabolic stimulation (J, Langner and S. Ansorge, eds.; 
''Cellular Peptidases in Immune Functions and Disease 2", Advances in Experimental 
Medicine and Biology Vol. 477), 

DPP-IV severs two amino acids (His-Ala) from the N-terminal of GLP-1. It is known 
that, although the severed peptides weakly bind to GLP-l receptors, they act as 
antagonists without having an action to activate the receptor (L.B. Knudsen et al. 
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Furopean Journal of Pharmaco!og\', Vol ^ 18, p42*?-4^*5, 1096) It is known that DPP-f\' 

!net.ilxili7cs 01 P-! m the blood e\trcme!v rapid!\, and the actiso tspc GiP-! 
concciUfaTum in Uie blood incrt^ase^ \shen DPP-l\ is inlnbik\i ( ( J KiciTci f{ a! 
\ ndooiinoiogs \ol j36 p>^SS-iS% (,! p-l is j pqmde lhaf is cxctefLd Uom 

the nitcstma! ttact \shen mgcsttng sugdf, and inajO) at-tck-uitot of die exoTeticni of 
iiiLKVse~jospotisi\c pancrcattc '^'su ,n In .kiu t..>n, (jIP-1 has an acti<.>!i to piojnotc 
synthesis tif uibuhn h\ the i,-^-vc. ^ o t t. \ir.v ,.as as v.cl) as an actum to piotuute |.i-ce!l 
piohferation Furthct U has been Jiscovofcd dial 01 P-1 icccptors aic c\picssi,d in the 
gastrointestina! tract, liver, muscle and fatty tissues, and that GLP-1 acts on 
gastrointestinal tract activity, gastric acid excretion, glycogen synthesis and 
decomposition, and insulin dependent glucose uptake. Consequently, increasing tlw 
concentration of GLP-1 in the blood will have such effects as promoting the excretion of 
insulin depending on semm glucose level, improvement of pancreatic function, 
improvement of postprandial hyperglycemia, improvement of glucose tolerance 
anomalies, and improvement of insulin resistance, and therefore the development of a 
DFP-IV inhibitor efTective for type II diabetes (non-insulin dependent diabetes) is being 
sought ( A, Pederson etal, Diabetes Vol, 47, p1253-l258, 1998). 

A variety of DPF-IV if\hibitors have been reported, for exa,niple, in Inteiitationa! 
Publication No. 02/02560 (WO 02/02560) it was reported that a xanthine compound 
having a piperidine ring and the like was etTective as a .DPP-IV inhibitor. Disclosed in 
International Publication No 02/68420 (WO 02/68420) is xanthine derivative having a 3- 
aminopiperidine ring or a 1 ,2-cycioalkanediamino or the like at the 8* position of the 
xanthine, which is one of the characteristiGs of the present invention, that is eftlective as a 
DPP-IV inhibitor. However, compounds having a fluorine atom in position 5 on the 
benzene ring as well as a benzyl base substituted in position 2, as in the compound of the 
present invention, were not at ail disclosed in the related literature. 

Moreover, it was reported in International Publication No. 02/24698 (WO 02/24698) 
that a xanthine compound is effective as a phosphodiesterase V inhibitor. 

Disclosure of the Invention 
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The probleni to be solved by the present invenlion is to offer a compound that has 
high Df*P-i\ inhibition activity and that has an anti-diabetes vKtion 

Vs a jesuSi oi'.is'^iJuou'i jeseafch to •e^.-K^ ihe afniei{n.-inioned pu-bienj, the piesou 
tn\cntots iuuhilK s\tithcM/ed a Je native wah <i ehonin.a! strueiufe that m 

p<-)sithin " ofihi, \amhtnc has a bcjus. jiioup ha\mt> a Ouonne diom m positHm and a 
specifieti sub-iUiuHon g!OU}i in poMtion 2 auu {]'vA .n position 8 of the \aJUh^r^e has eilliei 
<0 a >-fH!unopipejidjn-l~y\ group, 3~an»tiop\jiohdfne-j-\l gioup, or a 3-dinino- 
hexahydroazepin-l-yl group; or (2) a (2-aminocycloalkyl)amino group. The preseiit 
inventors discovered that this compound, a prodrug thereof or a pharmaceutically 
perniissibie salt of either (which may be abbreviated as the "compound of the presetit 
invention" as necessaiy hereinafler) has a superior DPP-IV inhibitory action as well as an 
anti-diabetes action, and thus the present invention was perfected. Specificaliy, the 
present invention relates to the following; 

[I] A xanthine compound Tepresented by ihe formula (1) below, a. prodrug thet-eot!^.. or a 
pharmaceuticaliy permissible salt of either. 



[In the foitJiula, represents (1) a hydrogen atom, or (2) a Ci.s alkyl group which may 
be substituted by one or multiple groups indepei^dei^tly selected from Ar'-X-or A'; 

Ar^ represents an ai^l group which may be substituted, an aromatic heterocyclic 
group which may be substituted, or an aliphatic heterocyclic group which may be 
substituted; 

X represents a single bond, oxygen atom, -C(=0)-, -S(0)m-, or -S(0)m-NH-; 
m represents 0, 1, or 2; 

a' represents a halogen atom (which may be substituted with 1 to 3 of the same 
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carbon atoms), hvdroxyl group, oxo group, cvaiio group, carboxy group, carbamoyi 
group which may be substituted with I or 2 of the same or difterent Ci.s alk>'! groups, Ci, 
(, alkoxv gioup, amino group ( j alkvlaramo group, di-C}.6 aikyiamino group, 
h\du>\MinuH) group Cu alkoxMinmo group, acylamino group, Cj,,^ 
aikc-vi-athon^lanmivi group (u a'ks niu '^roup, Cj.6 a!ky!sullir^yl group, Ci.6 
aSkvSsuitviin i s^toLip (t .-jiko^vt n^x^n I moup, aiyisulfonyl group, C3.,.; cycloalkyi 
moup Of ( i ( d\l \ Scaiboin I uiou ■> 

R represents ii lndu>gL.n atom ( j „ alkfjwcarbonyimethyl group, or Ct.s alkyi group; 
represents a chlorine atom, bromine atom, iodine atom, cyano group, carboxy 
group, ammo group which may be substituted, Cua aikyl group which may be substituted, 
Ci-f, aikylthio group which may be substituted, Cw, aikyisufinyl group which may be 
substituted, Ct-g alkylsulfonyl group which may be substituted, C2-<i alkenyi group, Ca-s 
alkynyl group, Ci-e alkylcarbonyi group which may be substituted, Ci-e alkoxy group 
which may be substituted, or a carbamoyi group which may be substituted; 

-Y-NH2 represents a group represented by formula (A) below: 



(In the formula, n represents 0, 1 or 2; if I of 2 are pfesent, R"* represents an independent 
hydrogen atom, halogen atom, hydroxy! group, caboxy group, 0x0 group, amino group 
which may be substituted, C}-c> alkoxy group which may be substituted, Cu, aikyi group 
which may be substituted, phenyl group which may be substituted, or benzyl group which 
may be substituted, or if 2 are present, R"' represents methylene or etliyiene together with 
the above, and a bridging ring may be formed by bonding with 2 carbon atoms 
comprising a ring.), or by fbnnula (B) below; 




(A) 



NHz 
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— NH NH2 

(In the fonnuia apascnts I of 2 i( i oi 2 aa^ picscnt, represents an independent 
Indiogcn atom halogen <3tom h\da>\\l group cabow iirciup 0x0 iiroup, ammo group 
\s}iii,h mn\ be substituted C 1 a!ko\\ gtoup whiL-b ma\ bt suhstituttd ( \ „ aikvi gmup 
\Mi!ch mas be substituted ((, alkow Honx i group uhich mas be subsjitutod 
cJfbjfUinl moup whah nui\ be sabst lu-'i.d pncnsl i^ioup uhab mas be substitmLd 01 
benzs! group whith ma\ be sub^ututcd, or li 2 uje present. reprebenti. mctlnlene 01 
ethylene together with the above, and a bridging nng may be fomied by bonding with 2 
carbon atoms com prs sing a nng.")] 

[2] A xanthine compound, a prodiijg thereat; or a pharmaceuticaUy permissible sah of 
either described in item [1], wherein -Y-NHj is a group represented by formula (A) mid n 
is 1 or 2, or -Y-NHj is a group represented by formula (B) and q is 1 or 2. 
[3] A xantliitie compound, a prodrug thereof, or a phaimaceutically permissible salt of 
either described in i tem [1 J, wherein -Y-NHj is a group represented by formula (A) and n 
is 1, or -Y-NHz is a group represented by formula (B) and q is 1. 

[4] A xanthine compound, a prodrug thereof or a pharmaceuticaUy pemiissible salt of 

either described in any of items [1] to [3], wherein is a methyl group. 

[5] A xanthine compound, a prodrug thereof or a pharmaceuticaUy permissible salt of 

either described in any of items [1] to [4], wherein R'or R ' is a hydrogen atom, halogen 

atom, C'l-f, alkyi group which may be substituted, or C).6 aikoxy group which may be 

substituted. 

[6J A xanthine compound, a prodrug thereof, or a pharmaceuticaUy permissible saU of 
either described in any of items [1] to [5], wherein is a chlorine atom, bromine atom, 
iodine atom, methyl group, etiwi gJ'oup, cyano group, trifiuoromethyl group. 
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methoxy group, trifluoromethoxy group, or difluorometlioxy group, 
f7] A \aathinc compound, a prodrug thereof, or a pharmaceuticaih pennissiMe salt of 
fUher described in am ornciUh [I ] to |ol \%herein il' is a \ yautp substuuted by 

Ai'-X-. '\r' K an an i group uhich may be .substituted, or an aroinatic hek'iuoclic gump 
which may be subsiituted, and X a single bond, oxxgeu aton5, -C{ O)-. of ~S{0)ir)- 
[Sl '\ xantiiine C!>mp!umd. a prodrug thcicof or a phaimaccuticallv permissible sa!r of 
eiibt;i des.cnbeJ m auv ofuejns | \ \ -o ['il, s%lieie:n IV is a C].: alks! group hitU,Mi[itted b\ 
Ai'~.\-, Af' is an ajy! lifoup tthich ma\ be sub.stituted, or an aron^atic hcieroeyclic group 
which may be substituted; and X is a single bond, or -CC^O)-. 

[9] A xanthine compound, a prodrug thereof, or a pharmaceuticaUy permissible salt of 
either described in any of items [1] to [6], wherein R.' is an ethyl group substituted in 
position 2 by Ar*-X-; Ar^ is a phenyl group which may be substituted, a pyridy! group 
which may be substituted, quinolyl group which may be substituted, or an isoquinolyi 
group which may be substituted; and X is a single bond, 

[10] ,A xanthine compound, a prodrug thereof, or a pharmaceuticaiiy permissible salt 
of either described in any of items [I] io [6], vvlteiein R.' is a niethyi group siibstiiuted by 
Ar'-X-; Ar' is a phenyl groiip which may be substituted, a pyridyl group which may be 
substituted, quinoly! group which may be substituted, or an isoquinolyi group which may 
be substituted; and X is -C{=0)-. 

[11] A xanthit^e compound, a prodrug thereof, or a pharmaceuticaUy pemiissible salt 
of either described in any of items [1] to [10], wherein Ar' is a phenyl group which may 
be substituted. 

[12] A xanthine compound, a prodrug thereof, or a pharmaceuttcaily permissible salt 
of either described in any of items [1] to [10], wherein Ar' is a pyridyl group which may 
be substituted. 

[13] A xanthine compound, a prodrug thereof, or a pharmaceuticaUy pentiissible salt 
of either described in any of items [1] to [6], wherein R' is a hydrogen atom or a methyl 
group. 
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[14] A xanthine compound, a prodrug thereof, or a pharmaceutically pemiissible salt 

<.>f cnlici described in anv of items [1] to [6], wherein is a methyl group. 

n '^l A \ajUhine compound a prodrug thereof, or a pharmaceuticaUy permissible salt 

of either described m any of items [1] to [14], wherein Y-NI i;? is the foiiowing formuia 

(C). 



[16] A xanthine compound, a prodrug thereof, or a pharmaceutically permissible salt 
of either desciibed in my of items [1] to [14], wherein -Y-NHj is the following formula 




NH2 



NH2' 




[17] A xanthine compound, a prodrug thereof, or a pharmaceutical iy permissible salt 
of either described in item [ ! ] represented by the following fontiulae (II), (HI), (IV), (V), 
(VI), (V»), (VIO) or (X.1) below. 
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[IS] A dipeptidyi peptidase IV nihibitor containing as an active nigredient the xanthine 
compound, a prodrug thereof, or a pharmaceuticaiiy permissible salt of either described 

in any of items [1] to [17]. 

[i9] A diabetes therapeutic agent containing as an active ingredient the xanthine 
compound, a prodrug thereof, or a pharmaceLitically permissible sah of either described 
in any of items [1] to [17J. 

[20] A diabetes therapeutic agent described in item [19] tbr concomitant use with other 
diabetes therapeutic agents. 



BM..iB.M"£..ft:'.L.l'Mrvin^^ 

The temnuology used in (he present Description will be explained in detail below. 

Fluorine atoms, chlorine atoms, bromine atoms or iodine atoms may be cited as 
"halogen atoms"'. 

Examples of the '"V. u, alkyl group" include straight-chained or branched aikyi groups 
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havmg 1 to 6 caibon atoms Ssuch as mcOn! cthvl, ptop'sl isoptopvl bun! isobutvi sec- 
butsl tcft-huui pcntvl !-mcthvlbuKi 2-mct1nlbutv! ^-muhvibinx! i-otin Ipn^pNi ^nci 
hewi JMticKibh stTdiuht-chamed os bianched ails\j unnips lidxuii; \ to 4 v.iibon <i{oms 
max be <.itcd ds the .\]k\] aioup Vtote pre^enbK niettni <iih\] nuw be ut^d ds ihe 
alkvl sroiip 

fcxampits the Ci , ^iM i Liioup i -scludc st ^ jIn vh^yncd oi btafKhed ajk\j groups 
having I to ? caibou ainnis i^n ^^ ) oi \ t > and isopropvi 

K'lelhvi or eihvl. rnav be cited as the (.. t.? alk.yl gioup . 

Examples of the "Cs-f aikenyl group" mciude straight-chained or branched alkenvi 
groups having 2 to 6 carbon atoms which have at least I double bond such as vmvi, 
propenyl, methyipropenyi, butenyi, or niethylbutenyl. Preferably, straight-chained or 
branched aikenyl groups having 3 to 4 carbon atoms may be cited as the aikeny! group. 

Examples of the aJkynyl group" include straight-chained or branched aikenyl 
groups having 2 to 6 carbon atoms which have at least 1 triple bond such as ethynyi, 
propynyk ni ethyl propymd, butynyl or m ethyl butynyl. Preferably, straight-chained or 
branched alkynyl groups having 3 to 4 carbon atoms may be cited as the aikyny! group. 

Cyclopropyl, cyciobutyi, cyclopentyl, and cyclohexy) may be cited as the "C:?.?, 
cycloalkyl group", 

Ct-6 alkyloxy group and C:».<; cycloaikyioxy group may be cited as the alkoxy 
group". Preferably, straight-chained or branched alkoxy groups having 1 to 4 carbon 
atoms may be cited as the aikoxy group. 

Examples of "Ci,^ alkoxy group" include Ci,3 alkyloxy group and cyclopropyl oxy 
group. 

The aforementioned alkyi groups may be cited as the Cj-e alkyl group of the "Ci-s 
alkylthio group", "C}.6 alkylsulfmyl group", "Ci-e alkylsuifonyl group" and "C].f> 
alky'lcarbonyl". 
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The aforemenlioned C)-t, alkyl groups niav be cited the Ci,(> aiky! group of Che ''C],*, 
>sik\ iamiiK> gf cup and "di-Ci c aikyiamino group" 

Iht afoitiniciUioTKd ('i „ dlkow gioups ma> be Ciied a.s tht Ci t, .ilkow uioup ot the 
Cu dlkox)caibum! group", "C) „ alkoxycarbonytmetb) I group", "C).^ 
a!kox\i.a)hon>loxy gtoup", '*Ci.(, alkoxycarbonylamino group", or alko\>iniino 
group . 

rbt; aio! emenuoiied Ci,, aikow gioups nmv be cued as iiit; d \ a!U)\\ gioup of the 

^ alkoxycarbonyl gioup" t't i alko\\carboiiylo\y gioup, "Cm 
alkoxycarbonylamino group", or ~'Ct.:? alkoxviniino group". 

The aforementioned Cui cydoalkyl groups may be cited as the €3.^ cydoalkyl group 
of the"C3,6 cycloaikyioxy group". 

Ci.<, alkylcarbonyl groups such as acetyl and propionyl, and aroyl groups such as 
benzoyl and naphtboyi may be cited as the acyl of the "acyl amino group". 

Phenyl group, 1-naphthyl group, 2-naphthyl group, or indany! group may be cited as 
the "ar>'l group". Preferable among these is the phenyl group. 

.Arylcafbony! groups with 1 1 carbon atoms or less such as benzoyl, or naphthoyl may 
be cited as the ^'aroy! group". 

The aforementioned aryl groups may be cited as the aryl group of the ''aiyloxy 
group", "ar>'lsu1fony! group", "aryisulfonyloxy group", or "arylsulfonylamino group", 
yoreover, examples of the arylsulfonyl group and aiylsulfonyloxy group include 
toluenesulfonyl group and toluensulfbnyloxy group, 

Monocyclilc or bicyclic heterocyclic groups with 5 to 10 members containing 1 to 3 
hetero atoms selected from 0 to 3 nitrogen atoms, 0 to 1 oxygen atoms, and 0 to 1 sulfur 
atoms (ilie sulfur atoms may be oxidized with 1 or 2 oxygen atoms.) may be cited as the 
"aromatic heterocyclic group". The aromatic hetero ring of the aromatic heterocyclic 
group may have a partially hydrogenised ring system as long as it is aromatic. Moreover, 
an 0x0 group may be substituted for 1 or multiple carbon atoms on the aromatic hetero 
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ring of the aroniattc heterocyclic group as long as a stabie staictiire can be made. Here, 
the bond positioas of the aromatic heterocyclic group are not particuhuly limited,, and 
bonding may occur on any nitrogen atom or carbon atom on tlie bondable ring. 

C^^oncieite exampie?; of the aromatic Ketero ring of the aromatic hetevocyciic group 
tncliide furaij, thiophene.. pytrole, pyridine, indole, isoindole. purine., phtbalazitie, 4-o.ko- 
3, --i-dibydrophthaiazine, quinolinc, 1 ,2-dihydroquino)ine, tetrahydroquinoiine,, 
isocjuiiiohne, 2-oxo- 1 .2-dih> diotiuiiu.shne, ietrahydroiscH|uino!ine, quiuazoliue, 
quinoxaiine, napiithylidine, pyrazole, imidazole, tria/.ole, pyrimidine, 
tetrahydropyrimidine, pyi^zine, pyridazine, thiazole, oxazoie, isoxazole, indolizftie, 
chroman, isochroman, 4-oxo-4H-chromen, indazoie, imidazopyrazine, 
imidazopyramidine, benzoimidazole, 2-oxo-2,3-dihydro-1 H-beiizaimidazo!e, 
benzothiazoie, benzoisothi azoie, benzoxazole, 2-oxo-2,3-dihy dro- 1 H-benzoxazol e, 
benzoisoxazole, benzofuran, 2,3-djbydrobenzofuran, benzothiophene, beiizol13] dioxoie, 
2-oxo-2,3-dihydro-benzo[ 1 ,4]dioxin, or 3-oxo-3,4-dihydro-2H-benzo[ 1 ,4]oxaziEe, 
Moreoven partiaUy hydrogenated rings of the above rings, or rings with an oxo group 
substitiried for I or rnullipie carbon aloni.s on the ring may also be cited 

Among these, pyridine, quinoline or isoquinoHne are preferable, and pyridine is more 
preferable. 

2-pyridy1 group, 3-pyridy! group, or 4-pyridy! group may be cited as the pryidyl 
group. 

Monocyclic or bicyclic heterocyclic groups with 5 to 10 members containing 1 to 3 
hetero atoms selected from 0 to 3 nitrogen atoms, 0 to 1 oxygen atoms, and 0 to 1 sulfur 
atoms (the sulfur atoms may be oxidized with 1 or 2 oxygen atoms.) may be cited as the 
"aliphatic heterocyclic group". The aliphatic heterocyclic group may contain a partially 
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un'^aturated bond Moreover, an oxo group mav be substituted for ! or multiple catbon 
Moms on the rma of the aliphatic heterocycljc group long as a -stable stujctuic can bt 
inacie lltR Uie bond positions of the ahphauc heieH)*.\tliC yuutp arc not pamcularix 
hinut'J and UvMidtng mav ocaii on anv niliogen aioo^ oi caibon atom on the bonddbie 
tins. 

(<.>!K[Ctc cxampits of aliphatic hctco nn^- o+ the aiiphauc hctctvicxvUc ujoup 
incUtdt; psuoStdine 2-o\op\nohdn!e, p\'"o>MK' p'j^e idint piperadiue (the oUfo^en 
atoms oi ibe pipcuubne may be sulxsutuied ufth fuethji oi eth\i) 2-o\oinuda/ohdine 
2,4-dioxoimida2oIidme- tnorpholine, thiotnorpholine, thiomorpholiiie-! -oxide, or 
thiomorpholine- 1 , 1 -dioxide. 

Exampies of substitution groups for the €}.(, alkyl group which may be substituted, 
Czs alkenyl group which may be substituted, Cj.^ cycioalkyl group which may be 
substituted, Cu-, alkoxy group which may be substituted, Cw-, alkylcarbonyl group which 
may be substituted, Ci,(, alkylthio group which may be substituted, Ct-c; alkyl suJfmyl 
group wliich may be substituted, C].(, alkylsiilfonyi group which may be substituted, 
piieny! group whiclj may be substituted, and benzyl group which njay be substituted 
include, haiogeii atoms ({ to 3 may be substituted ix>r the same carbon atom), hydroxy! 
group, cyano group, carboxy group, Ci.t, alketiyi group, C^.t, alkynyl group, C^.,, 
cycioalkyl group, C^^ a!koxy group, Cj-s alkylcarbonyl group, Cu, alkoxycarbony! 
group, carbatnoyl group which may be substituted, amino group, Cu6 alfcyiamitro group, 
di-Cj4. alkylamino group, aliphatic heterocyclic group, acylamino group. Cut; 
alkyl sulfotiylamino group, aiylsulfotiylamino group, Ci.<; alkoxycarbonyiamino group, 
C3.6 aikyithio group, C3.6 alkylsuftnyl group, Ci^ aikyisuifonyl group, and aryisulfonyl 
group, Otte or multiple of these substitution groups may be present. Further, the 
aforementioned Cj-t; alkyl group which may be substituted may also be cited as a 
substitution group of the phenyl group which may be substituted and the benzyl group 
which may be substituted. 

^Exampies of substitution groups for the amino group which may be substituted 
include Ci-f, alkyl group which may be substituted, C;v6 cycioalkyl group which may be 
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substituted, Cf,c alkvlcarbfinv! gniup, aroyi group, Cua alkoxycarbonyl group, Cj,<v 
sik\!suIfonvl s^joup and arvlsulfon\l gioup; and 1 or 2 of these substitution groups may 
be present. 

(\>n(.iLle L^anjples of suhstuiUed amino groups mclutle tuetlnlinntno group, 
cihsiaininu gtoup ditiKnh\!d!ni,io ~'OJp aoet\ianiiiio gioup, proptotn laniiun gtuup, 
hcHAn iammo iitvuip, naphdiovlannno group, niethoxycarbonylaniino group. 
e!!io\> carbons iannno gump teit-butoxycarbonylamino group, methylsulfonyiamino 
group eth> isulionv kunmo group 

Examples of the substitution group of the carbamoyl group which may be substituted 
include Cj.f; alkyl group which may be substituted, C3^> cycloaikyi group, Cj.fi alkyl group 
substituted with Cg.^ cycloalkyl group, C},^ alkyicarbonyl group, and aroyi group; and I 
or 2 of these substitution groups may be present. 

yoreover, a substitution group comprising 2 of the carbamoyl groups may be bonded 
to fomi an aliphatic hetero ring that may contain carbon, nitrogen, oxygen or sulfur such 
as pyrrolidine, piperidine, nioipholine, thiomorpholine, tliiomorpholine oxide, 
thiomorpboline dioxide, or piperadne (the nitrogen atom of the piperazine may be 
substituted with methy! or ethyl). 

Concrete examples of substituted carbamoy! groups inciude monomethyicarbamoyl, 
dimethyi carbamoyl, ethylcarbamoyl, diethyl carbamoyl, N-propylcarbamoyl, N- 
isopropylcarbamoyi, N-ethyl-N-methylcarbamoyi, N-methyl-N-propylcarbamoyi, N- 
cyclopropyl carbamoyl, N-cyclopropylmethylcarbamoyl, acetylcarbamoyl, 

benzoyicabanioyl, pyrrolidinocarbonyi, piperidinocarbonyl, and morpholinocarbonyl. 

Examples of aiyi group wiiich may be substituted or aromatic heterocyclic groups 
which may be substituted include halogen atoms, hydroxyl group, carboxy group, cyano 
group, amino group, nitro group, Cu, alkyl group which may be substituted (here, 
halogen atoms, Cx~3 alkyl group, Cj.^ alkoxycarbonyl group, Cj.^ alkoxycarbonyloxy 
group or carboxy group may be cited as the substituted group), Ca.6 aikenyl group, Cj-g 
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alkynyl gtoup C\„<. cvdoalky} group, Cn, alkoxv gioup which nia\ be suhstuutLd < u-> 
cycloalkvlow iiioup Ct alk\karbonvl group, C j ^ alkNlthio Liioup () ,ilkNKu!finv{ 
group. C't (, aik\ii.u)fonsi uioup amino y'oips \shich md\ bt Mtbstuutcd wnh I to 2 of 
(he ^atue oi Jiffeifiit C| i alkxl gfvX (j, a)k\ ji.dilH)m idinino lifoup <i, 
a!kox\i.a)hotnla)ii5iio gioup Ci < a!k\isu'lonlan\ino L'roup >.aTbamo\l ^.f^yp t,itlld!mi\i 
iifoup lueiJc gioup thiouteKlc group, am ^vasbo n low ufoup aminosull-oinlamnio 
uuutp (hefe {be eatbaniov! gioup, ^uHars-^' l ajtfidt guuip thiouieKle giouji 
an5fnocdibv>n\!ox\ gioup aminosuUons lannuo gioup ma\ be subsbUHed vMlh 1 to 2 oi" 
the same or ditVerent Ci } alk>l group), C{.o alkoKvcarbonylmethvi amino gtoup, ^ 
alkylcarbamovlmethylamino group, Ci,6 alkoxNcarboiivlamniocaibomlammo group, 
carboxymethoxy group, cyanomethoxy group, C}.(, alkoxycarbonylmethyloxy group, 
cyanomethylamino group, N-methyl-N-Gyanomethylamino group, aryl group, aryloxy 
group, and arylsulfonyloxy group, 2-oxoimida2;olim'l group, 3-metliyl-2-oxoimidazoHnyl 
group, 3-metbyl-2,4-djoxoimidazorid!nyl group, 2-oxotetrabydropyrimidinyl group, or 3- 
methyl-2-oxotetrahydropyfimidiny!; and one or multiple of these substitution groups may 
be SLibstitiited. The substitiition position of the substitution group is not particularly 
limited, and may be freely substituted on the nitrogen atoms or carbon atoms on the 
bondable ring. 

Exatnples of substitution groups for the aliphatic heterocycHc groups which may be 
substituted include hydroxy! group, carboxy group, Ci.j alkyi group, alkoxy group, 
Cj,3 alkylcarbonyl amino group, Cj.3 alkylsulfonylaniino group, amino group which may 
be substituted with 1 or 2 of the same or different Cj.j alkyl groups, and carbamoyl group 
which may be substituted with 1 or 2 of the same or diifferent Cj.? alkyl groups; and one 
or multiple of these substitution groups may be substituted. The substitution position of 
the substitution group is not particularly limited, and may be freely substituted on the 
nitrogen atoms or carbon atoms on the bondable ring. 

For ,'\r', the same substitution groups as those of the aforementioned aryl group 
which may be substituted or aromatic heterocyclic group which may be substituted may 
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bt. ojtcd For (he substitution group of the phenyl group which mav be substituted, 
pynduiyl gjoup \\hjch ma\ be substituted, quinolvl group which mas be substituted and 
isoquinoly! yioup \shich mav be substituted and one oi rauhipic of tht^e substitution 
gtoups n!a\ suhslftutcd j fte subsUi.utu>tJ posjMoi) on the Ai' oj tlit' "^uhsiuution gump 
and the honduig position of the \t' lo bond \Mtb X ^ie no! p.-iJlRuUnh hnuled and iT)d\ 
be ficeSs substituted oi bonded or) the bondab'c nitioaon moms oj carbon .uonis on the 
ring. 

Prefejab!) the ortbo possUon oi meta po<.Uum of the Ai' nvd\ be L.ited as tbe 
substitution position of the phenyl group which may be substituted. 

Fluorine atom, chlorine atom, bromine atoiti, iodine atom, methyl group, ethyl group, 
cyano group, trifluoromethyi group, methoxy group, trifiuoromethoxy group, 
difluoromethoxy group, amino group, methyithio group,methylsulfmyl group, or 
methylsuifonyl group are preferable as the substitution group of the phenyl group which 
may be substituted for Ar'. 

Compounds that easily hydrolyze in the body and reproduce the xanthine compound 
of the present invention, specifscalhs for example, compounds in which tlje aniifjo group 
of the xanthine compound -NH^ is derived from -NHQ may be cited as the "prodriig". 
Here, Q has the following meaning; 




(2) "COR^^ 

(3) -COO-CR'MR'')-OCOR^'' 

(4) -COOR^^ 

[In the fomiiula, represents hydrogen atom, alkyl group, or a phenyl group or 
an aryl group which may be substituted, R** and R''^ represent independent hydrogen 
atoms or Ci-s alky! groups. R^" represents a hydrogen atom, Ci-s aikyi group, the 
aforementioned aiyl group or benzyl group. R^^ represents C}.^ alkyl group or benzy! 
group.] 
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Group (1) and group (i?) are preferable for Q. For group (3), it is preferable that R'^ 
be -a Indfoucn atom R'"'' be a hNcltogcn atom, mcthvl or etbvl and K"" be -3 lnd{oa;cn 
4{om oiethv) oi eihsl Ilicsc- c^nsp-'-v. ^t^^ -rav be manufaciuicd to!lo\Mnu noima! 
iuetliodsO Med diun 4"'27 uvv2) \\()M40IS0 etc) \loico\ct the piuJiug 
tius he cnic that changes to ihe cHii/inal v^oirpouud under sUi.h pb\ siiihigKdl Luuditions as 
described on passes 163 to H>H of "Development of Pharmaceutical Products N'ol 
Molecular Design", published by Hirokawa Shoteii in 1990. 

Examples of "pharmaceutically permissible salts" include inorganic salts such as 
hydrocWoride, hydrobromide, sulfate, phosphate, and nitrate, or organic salts such as 
acetate, propionate, succinate, lactate, malate, tartrate, citrate, maleate, fumarate, 
methanesuifonate, p-toluenesulfonate or ascorbate. 

Additionally, the present invention also includes a hydrate or an ethanoiic solvate of a 
xanthine compound, the prodrug thereof or a pharniaceuticaily permissible salt of either. 
:Furt)jef; the preservi invenfion also encompasses ail tauiofners, all existing stereoisometic 
forms, and all crystalline forms of the xanthine compound. 

The foSlowing 3-aminopiperidin compounds may be cited as preferable examples of 
the xanthine compound of the present invention. 

(1) I -(metlioxycarbonylmethyl)-3-methyi-7-(2-methyi-5-fluoroben2yl)-8-(3- 
aminopiperi din- 1 -yl)-xanthine 

(2) 1 -(ethoxycarbonylmethyl)-3-niethyl-7-(2-chlof o-5-fluof obenzy I )-8-(3- 
anjinopiperidin- 1 -yl)-xanthine 

(3) i-methyi3-(methoxycarbonylmethyl)-7-(2-methyl-5-t1uoroben2yl)-8-(3- 

aminopiperidin- 1 -y !)-xanthine 

(4) 1-methyl-3-(etlioxycarbonylmethyl)-7-{2-chlofo-5-fluofobenz>'l)-8-(3- 
aminopiperidin~l-yl)-xanthine 
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(5) {-(ben?'Nl)-5-mc(hs!-7-(2-melhv!-5-fluorobaizyi)-8-(3-aminopiperidin-!-yl)-^^^^ 
to) l-t3-phcinlpHHw!)-^~metliv1-7-(2-methNl-54luorobenzyl)-8-(3-aminop3peri 
xantlnne 

(") I -( 2-hs duA\ t'ib\ !)0-inLihs]-7^2-''^eJn'-^4luorobe.nzyl)~8-(3-amiiM>pip 
xanthine 

(S) i-f2-mftho\\t'thvn-i-mci!i\,-"~<,2- ^iCv ^\ -"^-rtuorobenzylVS-Cj-aminopiperidin-l- 
vl)-xaiuh!ne 

C-^j 1-[2-(diuieih\la»Mno)eUn4|-'^~nuHh>l-7-(^2~nKHhyl-54luorobenz>4)-8~(3- 
aminopiperidin- l-yl)-xanthine 

(10) l-[2-(2,4,6-trime%lphenyl)ethy!]-3-methy]-7-(2-methy]-5-tluorobenzyl>8-(3- 
aminopiperidin-l -yl)-xanthine 

l-[2~(2,4-diGhiorophenyl)ethyi]-3-methyl-7-(2-methyl~5-tluorobenzyl)-8-(3- 
aminopiperidin-1 -yl)-xanthine 

(12) l<24hiophen-2-yl)-3-methy!-7-(2-methy!-5-fliiorobenzyl)-8-(3-aiiiittopiperidi^n^ 
l-y1)-xan thine 

(13) l-(24hiophen-3-yi)-3~methyl-7-(2-methyl-54luorobenzyl)-S-(3~atmnopiperidin 

I -yl)-xanthi.ne 

(14) 1-[2-(4-tett4>utylplienyl)ethyl]-3-methy]-7-(2-methy!-5-fluorobenzvi)-8-(3- 
aminopiperidjfi- 1 -yl)-xanthiiie 

( 1 5) 1 -[2~(2-fl uorophem4)ethy rj-3-metliyl~7-<2-metliyl~5-fluorobenzyl)-8-(3- 
aminopiperidin-1 -yl)-xanthine 

(16) 14.2<2-methylphenyl)ethy!]-3-methyi-7-(2-methyl-5-fiuorobenzyl)-8-(3- 
ami nopiperidin-l -y 1 )-xamhine 

(17) 142<3-metbylphenyl)et:hyi]-3-methyi-7-(2-methyl-5-lluofobenz>4)-8-(3- 
aminopiperidin-l-yl)-xanthine 

(18) l-[24i-naphthYl)etliy!]-3-methy!-742-methyl-5-fluoro^^ 
aminopiperidin-1 -yl)-xanthi(ie 

(19) 142~(2-naphthyl)ethyij~3-niethyi-7<2-methyl-5-fluorobenz\'l)-8~(3- 
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ammopiperidin-l-yl)-xaiithine 

1 20 ) i -pbeny!but\l )-3~metin l-7-{2-methv l-'>-fluoioben7vl)-8-{ '^-aniinopip'^'! i - 
vi >-xantbifle 

{ZD 1 '[2~\ r>-iuiluou)ineth\ Iphem Oeth\ IJ-l-inefhs !-"-( ^-mctln j-'^-lliKuulini/N l)-8-{ 3- 
ammoptpendf 0-1 -v) j-xamhnie 

(22) 142-un[idjn-2-\l)cth\l|-"-!ncth\,-7-(2^rcir *-^-^a.>rohcn/\i)~S-( i- 
annuopipeudui-l-v h-\<nH!nne 

<2>} J42H(>y"ol~J->heawlJ-^~nHnli>l-7-(2-meth>!-M1uoiolH^n/\l)-S-( 
ammopiperidin- l-yl)-xanthine 

(24) l-[2-([K2,3] triazoi-l-y!)ethy!l-3-methy!-7<2-methy]-5-t1uorobettzyl>8-(3- 
aminopiperidin-1 -yl)-xanthine 

(25) l-[2-(pyridin-4-yl)etliyl]~3-methyi-7-(2-methyi-5-fluofobenzyi)~8-(3- 
aminopiperidin-l-yl)-xanthine 

(26) l<3-buten-l-yl)-3-methyl-7-(2-methy!-5-fluoroben2yi)-8<3-aiiiinopiperidin-l- 

yl)-.x an thine 

(27) J-{4-peru.in-l-yl)-3-methyl~7-(2-metliyl~5-fiuorobenzyl)-8-(3-aminopiperidin-i- 

yl)-xan thine 

(28) 1-[2-(4-methylazol-5-yl)etliy]]-3-methyi-7-(2-methyl-5-jSuorobenzyl)-8-(3- 
aminopiperidifi- 1 -yl)-xanthiiie 

(29) 142H;3-brojnophemd)ethylj-3-methyl~7-(2-metliyl~5-.tluoroben2:yl)-8-(3- 
aminopiperidin-1 -yl)-xanthine 

(30) l-[2-(3-chloropheny!)ethyl]-3-methyU7-(2-methy!-5-fluorobenzy!)-8-(3- 
ami nopiperiditn-1 -y 1 )-xanthine 

(31) l-((E)-2-phenyivinyi)-3-metbyl-7-(2-methyl-5-tluorobenzyl)-8-(3~ 
aminopiperidin-l-yl)-xanthine 

(32) l-[2-(2-chlorophenyl)ethyl]-3'methyl-7-(2-niethyi-5-fluorobenzyi) 
aminopiperidin- 1 -yl)-xanthine 

(33) l-[2-(24riifluoroniethyiphenyl)ethyrj-3-rnethyi-7~(2-raethyi-54luoroben2yr 
aminopiperidi n- 1 -y l)-xamhi ne 
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(34) l-[2<2-brc>mc>phenyl)ethyi3-3-methyi-7<2-methyl-541uorobenzy 
aminopjpendin- 1 -yl ^xanthine 

(35) l-f2-(j4luoiophenyl)ethyl3-3-methyl-7-(2-methyl-5-tluorobenz>4)-8-(3- 
aminopiperidin-J I )-H;"inibine 

(?>0) i-|2-{3-niirophenylK>tliyll-3-methyl-7-(2-methyl-5-iluorobtMizyl)-S-(3- 

amiiK>pipendin~ i iKxanthine 

(37 ) i -1 2'{ 4-n)eihs Iplien vi)e!h> !]-3-methyi-7-(2-methy1-5-nuoroben2yl)-8-(3- 
anu f K>p t per i di i ! - 1 - y i )- \ a ruh i ne 

(38) 142H4-hydroxyphenyi)ethy!j-3-methyl-7-(2-methyl-5-fiuorobenz\'l)-8-(3- 
aminopjperidin- 1 -y 1 )-xanthine 

(39) 1 -[2-(3-hydfoxyphenyi)ethy i 3-3-methy i-7-(2-methy1-5-fluof obenzy I )-8-(3- 
aminopiperidin~l-yl)-xanthine 

(40) 14(methox7carbonyl)methylJ-3-mtnhyl-7-(2-mithyl-541ucmjben2^i)-8-^ 
amlnopiperi din- 1 -yl)-xanthine 

(41) ]-|24niethoxycarbonyl)ethyl|-3-metbyl-7-(2-methy!-541uorobenzyr)-8-(3- 
aaMnopiperidiii- 1 -y) )-xafvihine 

(42) l-phenyl-3-methy)-7-(2-nietliyl-54luoroben2>'l)-8-(3-an«nopiperidin-1-yl)- 
xantliitite 

(43) l-[2-(3,5-dit1uorophenyl)ethyl]-3-raethyl-7-{2-methyl-5-tluorobenzyl)-8-(3 
aminopi peridiii~l -y l)-xanthine 

(44) 142<2,6-difluorophenyl)eUiyl]-3-methyl-7<2-methyl-5-f1uorobaizyl)-8-(3- 
aminopj peri din- 1 -yl)-xanthitte 

(45) 1-[2-(thiophen-3-yl)-2-oxoethyl]-3-methyl-7-(2-methyi-5-fluorobenzyi)-8-(3- 
axTjinopiperidin- 1 -yi)-xanthTne 

(46) l-[2-(3-cyaiiomethoxyphcmyl)-2-oxoethyl]-3-methyl-7-(2-methyl-5- 
fluoroben2y!)-8-(3-aminopiperid}n-l-y!)-xanthine 

(47) l-[2-(3-ben/-yloxyphenyl)-2-oxoethyl]-3-methy1-7-(2-methyi-5-tluQrobenzyi)-8- 
(3-ami«opiperidin- 1 -y l)-xanth!ne 

(48) l-[2-(3-phenylsulfonyloxyphenyi)-2-oxoethyl]-3-methyl-7-(2-methyl-5- 
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fluoiobeiizs1V8-(3-aminopiperidin-1-y!)-xanthine 

1 49 ) i -p-( >-h\ diow phenvl )~2H>xocthvl]-3-methyl-7-(2-methyi-5-fluorobenz>i)-8<3- 
aounopipendju- \ ~\ i)-\ajUhjne 

p{i ) 1 4:~t 3 ==~dinietl)o\> (>hen\ !)ethyl J-:>-methy!~7-(2-raethy!-541uorobenzy!)-8-(3- 
aniinopipenditi-l-\h-\aiuhnH' 

( 5 i ) 1 cat born 1 >pt opv ^ ^ -methyl-7-(2-methyl-5-f1iiorobenzyl)-8-(3- 

annuopipeudui-l-v ! )-\aui!nrc 

< ^2) j-|2-[4-(etho\\cartx>fni}pbenvJjethyl}-3-methyi~?-{2-raethyl~541uoroberiz^^^ 
(3-ami nopiperidin- 1 -yl)-xanthinc 

(53) lKphenvlsulfanylmethyl>3-methy{-7<2-methyi-$41uorobenz>^l)-8-(3- 
aminopiperidin-l -yl)-xanthine 

(54) 1 -(phenyl sufi ny I melhy i)-3 -methyl -7-(2-methy 1 -5 -fl uorobenzy i)-S-(3 - 
aminopiperi di n- 1 -y l)-xanthi iie 

(55) 1 -(2-methoxy carbonyl-2-propen- 1 -yl)-3-methy!-7-(2-methy!-5-fluorobenzyl)-8- 

(3 -ammop! peri di n- 1 -y 1 )-xanthi ne 

(56) 14(pyridir^2-yl)niet.hy!]-3-met:hyi-7-(2-methyi-5~fluorobenzyl)-8<3^ 

aminopipeiidin- 1 -yl)-xajr)thine 

(57) l4243ioheftyloxy-phenyl)-2-oxo-ethyl]-3-methy]-742-methy!-5-fluorobenzvi 
(3-aminopjperidin-!-yl)-xanthine 

(58) l-[2-(3-ammo~phesnyl)-2-oxo-ethylj-3-methyl~7-(2-methyl~5-fluorobenzyJ)-8-(3~ 
aminopiperidin-1 -yl)-xanthine 

(59) I -(2- { 3-[bi[s(methanesulfony])-amitto]-pheny! }-2-oxo-ethy!)-3-methy!-7-(2- 
methy 1 -5-t1uorobenzyl)-8-(3-aminopiperidi n- 1 -yl)-xanthine 

(60) l-[2-(2-bronw-5-dimethyiamino-phenyl)-2-oxo-et:hyi]-3~niethyi-7-(2~methyl-5- 
fliiorobenz>'i)-8-(3-aminopiperidin- 1 -yi)-xanthine 

(61) 1 4243-mtro-pheny!)-2-oxo-ethy1]-3-methy!-742-methy l-5-flimrobenzyl)-84 - 
aminopiperidin- 1 -yl)-xanthiiie 

(62) 1 -[2-(3 -rnethoxycaigbony ! a«jino-phetty] )~2-oxo-ethy 1 j -3 -methy l-7-(2-me thyl - 
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5-fliiorobeiizvl)-8-(3-arainopiperidin- ! -vD-xanthine 

(63 ) i -p-( >-acct\ !am!no-pheny!)-2~o\o-cth\ i]-3-methv!-7~{2-n\ab\ !-^-tluon^bcn/\l )- 
8-( i-am!nop5pt;iKlui-l-\ \ )-\authine 

((■>4) l-[2~t3-^(t'ibux\(..ubi>tnldin r(.')o:j'\>'n 1 i* o;-[>hen\l)-2-uxu-t'ib\ !j->- 
tlleth\l-7-(2-nloth^ i-'^-OuotoboriA )-^-^ r '\\^KK,,>i5 i-l-\l)-\aiuhine 
(O'^) l-[--0-<-V-^J^<^Ji>^th'^i"'^^'f^^^-P'H!'^ 1 '-2->>\v^-cJn,]-'^-.iicih\ l-''-(2~mcth\ 1-5- 
iluoiobt;n/A'i)-8-(3-auuiiopipe!Kl!r.- -s V\.^!\h.ne 

(00) J -[{thK}/ol-2-yl)melhvjj-3-ineih\U7~^2-inethvlo.iluou)ben/N l)-8-< 
aminopi peridin- 1 -yl )-xanthine 

(67) l-[(isoquino!in- 1 -y!)methyl]-3-methyl-7-(2-methy!-5-fluorobenzyi)-8-(3- 
aminopiperidin-l -yl)-xanthine 

(68) 1 -[(isoqui no1in~4-y I )melhy i]-3 -methy 1 -7-(2~methy I -5 -fl uorobenzyl )-S-(3 - 
aminopiperidin- 1 -yl)-xanthi ne 

(69) 14,(benzo[d]isothiazol-3-yl)methyi]-3-methy!-7<2-methyU5-fIuorobenzyl)-8-(3- 

ami nopi peri din - 1 -y I }-xanthi ne 

(70) 14(benxo[d]isoxazo!-3-yl)methyl]-3-met:hyi-7~(2-methyi-5~iauorobenzyl> 
aminopiperidin- 1 -yl)-xaiithifie 

(71) l-[(pyridin-3-yl)methyl]-3-methy!-7-(2-methyU5-fIuorobenzyl)-8-(3- 
aminopiperidj Ji- 1 -yl)-xanthiiie 

(72) 14(py.ridin-4-yl)methyi]-3~methyl-7<2-methyl-5-fluorobenzyl)-S-(3- 
aminopiperidin-1 -yl)-xanthine 

(73) 14.(isoxazo!-3-yl)methy]]-3-methyi-7-(2-methyi-5-jEluorobenzy!)-8-(3- 
ami nopiperidin-l -y 1 )-xamhine 

(74) l-[(.l-naphthyi)metliyl]~3-methyi-7~(2-methyi-5-fluofobenzyi)~8-(3- 
aminopiperidin-l-y!)-xanthine 

(75) l-[(aminocarbonyl)methy1]-3-methy!-7-(2-n-iethyl-5-fluorobeiizyi)-8-(3- 
aminopiperidin- 1 -yl)-xanthiiie 

(76) l-[2-(3-rnethanesuifony!amino4>henyi)-2~oxo-ethyl]-3-rael:hyi-7^^^ 
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lluoiobenzv!)-8-(3-aminopiperidin- 1 -v!)-xanthjne 

(7"^) i42-^2-nU[Oi■lhemh~2-o\o-eth^ll-1^T1Cth\i~7-(2-mct1n!-5-^uoIobcn7^b-S-t 
aniinopipenditi-l-\h-\aiuiir i. 

r*->) l-p-l^-ffmctiisiamiPv vv\ b vn .mi oi-rncr%l|- 2-o\i>ci!n!]-">-mt'tli\S-7-C- 

(80) J-[2-{2-a(.cl\!amirK>-pheti\l)-2H>xo-t;ih\tj~'^-nieih\!-''-{^2-i'!iet.K\l-'^-ikuiKtben/\h- 
8-(3-aminopipendi n- 1 -y 1 )-xanthjne 

(81) 14(6-methyl-pyrid!n-2-vl)methyl]-3-meth\l-7H2-methv!-54luorobenzy!)-8-(3- 
aminopiperidin-l -yl)-xanthine 

(82) l-[(l.-methyl-ltl4ndazoi-3~yl)methylj-3-methyl~7<2-metliyl~541uorobeny^^ 
(3-aminopiperidin- i -yl)-xanth!ne 

(83) l-(2-{3-[(methoxycarbonyl)methyiamino]-phenyl}-2-oxo-ethyl)-3-methy!-7-{2- 
metby I -5-f!uorobenzyl)-8-(3-aminopiperidi n- 1 -yO-xanthine 

(84) J-'Cyanomethyi-3-methyl-7-(2-methyl-541uombenzyl)-8-(3~aminopiperidjn-l-yl)- 

xanthiiie 

(85) l-[2-(2-hydroxyi:'heny!)-2-oxo-e%l]-3-methyl-7-(2-methy!-5-fluoroben^ 
(3-aminopiperidin-!-yl)-xanthine 

(86) 142H;2-methanesu!fonyl-phenyl)-2<)xo-ethylj-3-methyl-7-(2-methyl~5- 
fluorobenzyl)-8-(3-aminopiperidin- i -yl)-xaiithine 

(87) 1 -[2- { 2-[(methoxycarbonyl)methoxy]-pheny! }-2-oxo-ethy!]-3-methy!-7-(2- 
methy 1 -5-t1uorobenzyl)-8-(3-aminopiperidi n- 1 -yl)-xanthine 

(88) l-[2-(2-cyanomethoxy-phenyi)-2~oxo-ethyl]-3-met:hyi-7~(2-met:hyi-5~ 
fliiorobenzyi)-8-(3-aminopiperidin- 1 -yi)-xanthine 

(89) l-(2-{ 3-[(methy!aminocarbony!)methoxy]-phettyl }-2-oxo-ethyl)-3-methyl-7- 
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{2-methy 1 -5 -fluorobenzy 1 )-8-(3 -ami nopi peri di n- 1 -y 1 )-xanthi ne 

t 'M) ) i -(2- 1 :>-{{ aminocarbonvl )mcthoKvl-pbeny! 1 -2~o\o-cth\ n-3-niah\ 2-mcth\ 1- 
5-tluoToben/v) >-5^-< 3-aminopipendin- \ -vl Vxanthine 

(OJ ) l-(2~{ "^-^(dnnethvifLininocajhon) I )a«unoJ-pbein 1 i~2-ovvet!!\ 1 )-'i-n!Llh\ l~7-(2- 
tiieth\l-'^-0itO!obcn/\l>-S-f i-<jtiiinoptpoitdin-l-vl)-\anlhtne 
{•■U) \-i !-o\o-4H-chic>mcn'iAl)-3-meth\l-"-C-mcthvl-^-tli]0!oben7NU-8-r>- 
annuopipenciui' I -V h-\<nHbine 

r> >} J -[< l-nicibyS-pviuiin-:-) 1 )ineihvlJ-"^~metK>l-7-(2~met!i\ !-^-nuofoben/\n-8~i3- 
aminopiperidin- l-yl)-xanthine 

(94) l-[(5-methyi-pyridin-2-y!)methyl]-3-methyl-7<2-me%l-54luorobenzyl>8< 
aminopiperidin-l -yl)-xanthine 

(95) l-[(4-methyi-pyridin-2-yi)me%rj-3-metliyl~7K2-metiiyi-5~fluorobenz^ 
ami nopiperidin- 1 -yl)-xanthi ne 

(96) 14(quinoliR-4-yl)met!iyl]-3-methyi-7-(2-methyi-5-jEluorobenzy!)-8-(3- 

ami nopi peri din - 1 -y I )-xatithi ne 

(97) 14(quinolin-8-yl)methy!J-3-methyi-7-(2-methyi-5-fluofobenzyi)~8-(3- 

aminopipertdin- ) -yl)-xaiithine 

(98) 1 -|( 5-nitro-isoquinoli n- 1 -y!)methyl]-3-methyl-7-(2-methy!-5-fluorobenzyi)-8-(3- 
aminopi peri di n- 1 -y l)-xant hi ne 

(99) 1 -1(2-0X0-1 ,2-dihydro~quisnoHn~4-yl)methyl j-3-methyl-7-(2-methyl~5- 
fluorobenzyl)-8-(3-aminopiperidin- i -yi)-xanthine 

(100) l-[(5-amino4soquinoUn-l-yl)methy!]-3-methy!-7-(2-methyl-5-fluorobenzy])-8- 
(3-aininopiperidi n- 1 -yl)-xanthine 

(.101) l-[2-(3-aminosuifonyl~phenyl)-2-oxo-ethylj-3-methyl~7-(2-methyl~5- 

fl«orobenzyi)-8-(3-aminopiperidin- 1 -yi)-xanthine 

(102) l-(2-phenoxy-ethyl)-3-methy]-7-(2-methy!-5-fluorobenzvi)-8-(3- 
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aminopiperidin- 1-vl )-xantlhine 

t iO > ) i -carboxN mcthv !~3-nieth\1-'?'-(2-meth\l-5-fluoiobenzvi)-8-(3-ammopipcndin-! - 

vi >-xantbifle 

( i{i4) l-O-oarhow-piops))- i~niet!)\ l-7-{2->Meth\ S-^-nuoi(ihen/\ O-S-C^-anyiuipfpeiidm- 
l-vl >-xaot,hine 

iW^) 14:H!-caTk>\\-phcn\i)t'ibNM-'^-i>ctr\l-'^-(:-:ic:h\!--^-nuoiobcn7sn-S-f^^- 
annuopipendui'l-vh-x.nHlnne 

< lOo) J -< 2-phenvi-etl)) i )-3-mcib\ l~7-(2-me{hvl->~nuou)bt;u/\ !)-8-("?-dminopipendtn~i - 
yl)-xanthine 

( 1 07) 1 -[2-( 3-amino-phenyl)ethyl]-3-methyl-7-(2-methy!-5-fluorobenzyi>8-{3- 
aminopiperidin-1 -yl)-xanthine 

(1.08) l-[2~(pyrrolidin-I-yl)ethyl]~3-methyi-7-(2-methyi-5-fluofobenzyi)-8~(3- 
aminopiperidin- 1 -yl)-xanthi ne 

(109) 142-(p!perid5n-^yl)ethyl]-3-me%l-7-(2-me^hyl-5-fluo^obenzy!)-8-(3- 

ami nopi peri din - 1 -y I }-xanthi ne 

(110) 142<raorpho!in-4~yl)ethyl]-3-methyl-7-(2-methyl-5-tluorobenzyl)-8-(3~ 
aminopiperidin- 1 -yl)-xaiithifie 

(111) 1-[2-(p5perazin-l-yl)etbyl>3-methy!-7-(2-methy!-5-fluorobenzvi)-^ 
aminopiperidjfi- 1 -yl)-xanthiiie 

(112) 142H;4-methyHMpera/Jn-I-yl)et:hyi]-3-methyi-7-(2-methyl-5-lluofobenz>4)-8~(3^ 
aminopiperi din- 1 -y l)-xanthi m 

(i 13) 1 -(3-hydroxypropyl)-3-methyl-7-(2-methy!-5-fluoroben2yi)-8-(3-aminopiperidin- 
l-y1)-xa«thine 

( .1 1 4) 1 -(3 -metlioxy propyi)-3 -methy 1 -7-(2~methy 1 -5-lluof obenzyi)-8~(3 -anunopiperi di n- 
l-yl)-xanthiTie 

(1 15) 1^3-ethoxypaipyl)-3-metbyl-7-(2-metby!-5-fliH:)robenz>i)-8-(3-am}nopiperid 
yl)-xa!ithine 

(116) l-[3-(dimethylajiuno)propylj-3-metbyl~7-(2-methyl~5-fluorobenzy!)-8-(3~ 
aminopiperidi n- 1 -y l)-xamhi ne 
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( i 1 7) 1 -[3-(pyiTc>lidiii- 1 -yi)propyl]-3-methyl-7-(2-methy1-5-fluorobeiiz>'i)-8-(3- 
aminopjpendin- 1 -yl j-xamhine 

{118) l-f:^(morphoih\-4-yi)propy!3-3-methy1-7-(;2-metiiyi-541uorobesi2y!)-8-(3- 
aminopiperidin- j I )-H;"inibine 

\-l }-i pi peril /.'m- i -yOpropy 1 |-3-methyl-7-(2-inethyl-5-fluorobenzyl)-8-(3- 

amiiK>pipertdin~ i 1 ^xanthine 

< i 2' i) i -1 3 -{ 4-n)eih> i-pipeiaz-in- ! yl)propyi)-3-iTiethy i-7-(2-methy l-5-f1uoroben2:yl)-S-(3- 
a 05 i fjopqu^n di i i - 1 - y i }- \ar5 ihi ne 

( 12 i ) 1 -(pyrrolidin- L-yl-caTbonyltnethyi)-3-Tnethyl-7-{2-methyl-5-fluorobetizyl)-8-(3- 
aniinopiperidin- 1 -yl)-xanthine 

{ 1 22) 1 -{pi peridin-1 -y l-carbony imethyl)-3-methy i-7-(2-methy i-5-fluof obenzy i)-8-(3- 
aminopiperidin~l-yl)-xanthine 

(123) I-(morpholjn-4-yl<arbonylmethy!)-3-methyi-7-(2-meth^^ 
aminopiperi din- 1 -yl)-xanthine 

(124) 142H'341uoro-44\ydroxy-phenyl)-ethyr|-3-methy!-7-(2-meTbyl-54liiorobe-n 
(j-amiDopiperidirj-l-yO-xanlhine 

(125) l-[2-(4-metlK>xy-phenyl)-ethyr|-3-nK^thyl-7-(2-nu^.thy)-54liKW^^ 
aminopiperidin- 1 -y I )-xanthine 

( 1 26) 1 -[2-(4-ethoxy-piiei\y l)-ethylJ-3-methy !-7-{2-raetby I -5-tluorobenzyl)-8-(3- 
aminopi perkiiii- 1 -y l)-xantihine 

(127) l<2-{44(carboxymethyl)oxy3-phenyl)-ethyl)-3-me%l-7<2-nitthyl-^ 
fluorobenzy!)-8-(3-aminopiperidin- 1 -yl)-xanthine 

(128) 1-[2-(2-fluoro-54iydfoxy-pheny1)-ethyl]-3-methyi-7-(2-methyl-5-f1uoroben2y'l)-8- 
(3-armnopiperidin-l~yl)~xantliine 

( 1 29) 1 -[2-(3 -methoxy-pheny l)-ethy l]-3 -methyl-7-(2-methyl-5-fluorobenzyi)-8-(3 - 

aniinopiperidin- 1 -y D-xanthtne 

(130) l-(2-[3-(carboxymethy!oxy)-phenyl]-ethyi}-3-methyl-7-(2-methyl-5- 
lluotxi>eiizyl)-8-(3-anunopiperidin-l-yl)-xaiithine 

(131) l-(2-{3-[(ethoxycaibonyl)methyloxyj-phenyi)-ethyl)-3-me%l-7-C2-methyl- 
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541uorobenzyl)-8-(3-aminopiperidin-l-yl)-xanthine 

t K52) i -p-(2-hvdiox\ -phen\ n-eth\l]-3~meth>l-7-(2-methv1-^-tluoroben7vn-S-{3- 
aounopipendju- \ ~\ i)-\ajUhine 

( i 33 ) 1 42-t 2-mcthox\ -ph^m \ K-Uiv ! l-3-in(.''Jn]-7~(2-nK'ths ]-=^-iltiO{obco/\l)~8-(3- 
a^linoplpemi!tl-]-vl i-vanthmc 

( i3-!) l-[2~[2-tcaTbo\\ melius '.>\s l-^-'ic-x r-ctn\' ;-^-!rCllni-7-(2-nle^lni-^- 
iluo^obt;o/,sl)-8-(3-<l^^!\^n,■>c! ^ ) ^.ir'J\'ie 

< 1 i -<2-'^2-[(n^e^!n)\^ cai bom i jiuethv io\y ]-phen\l J-eth) I )-3-melhN l~7-<2-mt;lhN l~5- 
fluorobenzyi)-8-(3-aminopiperidin- 1 -y!)-xanthine 

( 1 36) 1 -[2-{4-hydroxymethyi-phenyl)-ethy!]-3-methy!-7-(2-methy1-54luo^^ )-8- 
(3-aminopipericiin-l-y1)-xanthine 

(1.37) l-(2~[4-(Tnethoxycafbonyl)-phenylj-etliyl)~3-methyi-7-(2~methyl-5- 
tluorobenzyi)-8-(3-aminopiperidin- i -yi)-xanthine 

(138) l-(24.4-{carboxymethy!)-phenyi>ethyl>-3-methy!-7-(2-me%l-5-fluorobenzy 

S-D-aminopiperidin- 1 -yl)-xafi thine 

(139) l-(2-(44(metjioxycarbony])niethyr]-pheny!}-etliyl)~3-methyi-7-(2~melhy^ 
fl liorobenzy i)-8-(3 -aminopi peii di n- 1 -y l)-xanthine 

( ! 40) 1 -{244<2-carboxy-ethy!)-phenyl]-ethyl>-3-methy!-7-(2-me%l-5-fluorobenzy-])- 
8-(3 - am i n opi per i d t o - 1 -y I )-xanth i ne 

(141) l<2~{442<metboxycad)onyl)-etby!]-phenyl)-3-metliyl-7~(2-met%^ 
fluorobenzyl)-8-(3-amiiiopiperidin- i -y})-xaiithjne 

(142) 14.2-(3-methyUpheny!)-ethy!]-3-methyl-7-(2-methyi-5-fluorobenzy!)-8-(3- 
ami nopiperidin-l -y 1 )-xamhine 

(.143) 142-(3-carboxy-phenyl)-et:hyi]-3-methyi-7-(2~methyl-5-lluofobenz>4)-8~(3- 
aminopiperidin-l-yl)-xanthine 

(144) l-{243<ethoxycarijonyl)-phettyl]-ethy!}-3-me%l-7-(2-methyl-5-fluorobenzy])- 
8-(3-ami nopiperidin-1 -y 1 )-xanthine 
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(145) l-{2-[3-{carboxyvne{hy!)-pbeny}J-ethyl)-3-me%l-7-(2-me%l-54^ 
8-{3-aminopiperjdin- i -yO-xanthine 

{ \46) l-{2-{;?-(metboxycarboiiyl)methy!-phenyl)-^thyl)-3-methyl-7-(2-^^ 
fluorobe.ozyi)-8-( 3-fi.rninop.i peridin- 1 -yO-xanthine 
{147} i-f243-{2H^arboxy-eihyi)-phenyrj-ethyl}-3-methyi-7<2-metJiyl^ 
8~(3-trmi nopiperidi n- \ -yi )-santhi ae 

(148) i -(2- ! 3 -S 2-(methoxy carbony! )-eiliyri-phenyl )-et!iyi)-3-.methyi-7-(2-.methyl-5- 
t1 uoroben/.y i )-8-(3 -ami nopi peri din- \ -y I )-xan.thine 

(149) 142-(2-methyl-pheny!)-ethyl]-3-methyl-7-(2-methyl-5-tluorobenzyl)-8-(3- 
aniinopiperidin- 1 -y l)-xanthine 

( 1 50) 1 42-(2<arboxyiiheny i)-ethyi3-3-methyi-7-(2-methyl-54luofobenz>'l)-8-(3- 
aminopi peridin-l -y l)-xanthine 

(151) I-(2-[2-(methoxycarbcmyi)-pheny!j-ethyl}-3-methyi-7-(2-methyl-5- 
tliiorobenz>1)-8-(3-ajni!iopiperidin- J -yl)-xamhine 

( 1 52) 1 -|2-f 4-tl uoro-ph enyl )-ethy 1 1-3 - methyl -7-(2-methy ! -5 -tl uorobenzy ! )-8-(3 - 
aaMnopiperidiii- 1 -y) )-xanihine 

(153) l-[2-(4-chloro-pheny))-ethyl]-3-methyi-7-(2-methyI-5-fiuorobenzyl>8-(3- 

aminopiperidin- 1 -y I )-xanthine 

( 1 54) 1 -[2-(4-bromo-pheny i )-ethy!]-3-methyl-7-(2-methyi-5-fluorobenzyI)-8-(3- 
aminopi peridiii~l -y l)-xantbine 

(155) 142<4-cyano-phenyl)-ethylJ-3-methyl-7<2-me%l-5-f]uoroben2yl)-8-(3- 
aminopj peri din- 1 -yl)-xanthitte 

(156) 1-[2-(4-trifiuofQmethoxyiihenyI)-ethyil-3-methyi-7-(2-methyl-5-fiuofobenz^^ 
(3-armnopiperidin-l~yl)~xantliine 

(157) !-[2<4-methylsidfanyl-phenyl)-ethyl]-3-methyl-7<2-tnethyl-5-fluoroben2yl)-8- 

(3 -aminopiperidin- 1 -yl)-xanthine 

( 158) 1 -[2-(4-methy I sijlfniy !-phenyl)-ethyi]-3-methyi-7-(2-niethyl-5-fluorobenzy1)-8- 
(3-aminopiperidin- .1 -y l)-xanth!ne 

(159) l-[2-(4-methylsulfonyl-phenyi)-ethyl]-3-tnethyl-7-(2-methyl-5- 
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fluorobenzy! V8-( 3 -ani inopi peri c1 i n- 1 -y! )-xan th i ne 

t ioO) i 4:-^^-t^^^uoro^u'^hyl4>lleln•l)-ethy^-3-methy^-7M2-metb\ !-54luon^ben7vi )-S- 
( ,?-afmnopipcndin- i -\ I )-\aothuie 

(Sol ) 14"-t4-i-nnfno~pl)eny!)-e{hy!|-3-niethyl-7-(2~nun!)\ i-5-}]uoroben/y!)-8~(3- 
aniinopipenditi-l-yj t-vanlhiue 

( KO) \-{2~l -i-ft mctlis kMfbonv! uiminoi-nhenyl ; -eiln I )- i-a^ths i-7-(::-inct!i> i-5~ 

fluofobenzyi)-8-{ 3-aniinopipendin- i -vi)-xa.nihsne 

< 103) J -<2-(44(n»et!i\ isuHbnyl)aniiiu>j-phenyl }-et!i> i}-3-iueth> l~7-<2-melh> l~5- 
fluorobenzyi)-8-{3-aminopiperidin- 1 -y!)-xanthine 

( 1 64) 1 -{ 2-[4-(aminocarbony!)-phenyl]-ethyl }-3-methy!-7-(2-methyU5-fluorobenzyi)- 
8-(3-ami nopjperidin-1 -y I )-xanthine 

(1.65) l-(2~[4-(raethyiarainocafbonyl)-phenylj-ethyl)~3-methyi-7~(2-met^^^^ 
tluorobenzyl)-8-(3-aniinopiperidin- 1 -y1)-xaiithine 

(166) l-{24.4-{dimethy!aminocarbonyl)-phejiyI]-ethyl}-3-methy!-7<2-methy^ 
flimrobenzyi)-8-(3-aniifiopiperid!ii-1-yi)-xaii thine 

(167) J-i2-[4Hafninosulfooyl)-phenyrj-et:hyi)-3~methyl-7-(2~methyl^ 
(3 -ami iiopi peri din - i -y 1 )-xantlif o e 

(168) J4244<methylaniinosulfonyl)-phcnyi]-ethyl)-3-methy!-7-(2-me% 
fl uorobenzy i )-8-(3 -ami nopi peri dm-\ -y 1 )-xanthine 

(169) l-(2~[4-(dimethylarainosulfowl)-phenyl]~ethyi}-3-methyl-7-(2-met^^^ 
fluorobenzyl)-8-(3-aminopiperidin- i -yi)-xanthine 

(170) l-[3-(ethoxycarbonyi)-propy!]-3-methyl-7-(2-methyl-5-fluorobenzy!)-8-(3- 
ami nopiperidin-l -y 1 )-xamhine 

(.171) 142<3,4-dimet:hyi-phenyl)~ethyi]-3-me%l-7-(2-methyl-5-t1uombenzyl)-8-(3- 
aminopjperidin-l-yl)-xanthine 

(172) l42-(2-fluoro-5-chloroi7heny!)-ethyl]-3-methyl-7-(2-methyl-5-fliwroben^ 
(3 -arainopi peri din - 1 -y 1 )-xanthin e 

(173) 142-(3,5~dimethoxy-phenyl)~ethy}]-3~methyi-7<2-methyl-541uorobenzyl)-8^^^ 
aminopiperidi n- 1 -yl)-xamhi ne 
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(174) 142Knaphthaltni-2-yl)-ethylJ-3-methyi-7<2-methyI-541uorobenzy 
aminopjpendin- 1 -yl j-xamhine 

(175) l-(2-(pyiilidin-3-yl)-ethyi]-3-methyl-7-(2-niethyi-5-fluofobei^^^^ 
am i n t >pi peri din- 1 -y I )-xaj)diine 

{ \ i -|4-phenyl-buty!]-3-methyl-7-(2-methyl-54luorobenzyl)-8-(3-aminopiperidin-l- 

yi )-\anthitie 

( 1 77) i H2iil!euy!suir;iu> i-ethyl)-3-nle^hy^-7-{2-methyl-5-^luorobenz^'l)-8-(3- 
aminopipe^dii^- 1 -yi )-\aruhine 

(178) l-(2-phenylsulfinyl-ethyI)-3-methyl-7-(2-methyl-5-fIuorobenzyl)-8-(3- 
aminopjperidin- 1 -y 1 )-xanthine 

(179) l-(2-phenylsuifonyi-ethyl)-3-methyl-7-(2-methyi-5-fluorobenzyi)-S-(3- 
aminopi peridin-l -y l)-xanthine 

(180) 142-(3-flyoro-phenyl)-2<>xo-ethyi]-3-methy1-7-(2-methyl-54luoroben 
amlnopiperi din- 1 -yl)-xanthine 

(181) 1-[243-cb!oro-phenyl)-2-oxo-ethyli-3-methy!-7-(2-methy!-54liiorobenzy 
aaMnopiperidiii- 1 -y) )-xanihi!ie 

(182) l-[2-(3-bromo-phenyl)-2-oxo-ethylj-3-methyl-7-(2-methyI-5-fluorobenzyl')-8-(3- 

aminopiperidin- 1 -y I )-xanthine 

(183) l-[2-(3wiietbyli^henyi)-2-oxo-ethylJ-3-methyl-7-(2-methy!-5-fluorobenz>'i)-8-(3- 
aminopi peridin-l -y l)-xantbine 

(184) l-[2<34rifluoromethyl-phenyl)-2<ixo-ethyl]-3-methyl-7-(2-methyl-5- 
tluorobenzy!)-8-(3-aminopiperidin- 1 -yl)-xanthine 

(185) l-[2-(2-methyl-phenyi)-2-oxo-etbylj-3-methyi-7-(2-methyi-5-fluQrobenzyi)-8-(3- 
aminopiperidin- 1 -yi)-xanthine 

(186) l-[2-(3-difiuoromethoxy-phenyl)-2-o>co-ethyi3-3-methyl-7-(2-methyl-5- 

fluoroben2yl)-8-(3-anii!ioptperidin-l-yl)-xanthine 

(187) 1 -[2-(3 -trit1 uoromethoxy-phenyl)-2-oxo-ethyi]-3-niethyl-7-(2-niethyl-5- 
lluotxi>eiizyl)-8-(3-anunopiperidin-l-y!)-xanthine 

(188) l-[2<3-ethoxy-phenyl)-2-oxo-ethyl3-3-methyl-7-(2-methyl-5-f1uoroberizyl)- 
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8-(3-aminopiperidi n- 1 -vl )-xanthine 

t i-p-(^-5&opjop\1o\v-phcnvlV2-o\o-et1ivll-3-mcth\j-7-(2-mcth\l-^- 
tluoroben/\ 1 )-S-(3-ajn5uop)peiului-l-\ i )-\a!:+hnc 

fluu!obeii/\ h-8-{ i-amttiupipi-v .■'v/- -\ )-\<"-/hne 

iluoiobt;o/,sl)-8-( i-auuiiopipe!Kl!n-l-sn-\ar:hne 

< J-[2-(><^\ciopK)pylnieJho\\-phenvl)-2K}\o-eibviJ~3-ine{h>i-7~t^2-inet}iyl-5~ 
fluorobenzyi)-8-{3-aminopiperidin-1-y!)-xanthme 

(193) l-{243<2,2,2-trifIuoroethoxy)-phenvll-2-oxo-ethy!}-3-methvi-7-<2-methy]-5- 
fluorobenzy! )-8-(3-aminopipefidin- 1 -y!)-xanthine 

(1.94) l-[2~(4-hydroxy-phenyl)-2-oxo~ethyi]-3~methyl-7-(2~methyl-54luorobenz>4 
(3-aminop!peridi.n-l-yl)-xanthine 

(195) l-{243Kmethylcarbony!amino)-pheny1]-2-oxo-ethyl>-3-methy]-7-(2-methyl-5- 

fli»robeazyi)-8-(3-aniifiopiperid!ti-1-yl)-xanthine 

{196) J-'i2-[3-(afninocarbonylaniifu>)~phenyr]-2<jxo~ethyl}-3-methyl~7-(2 
iliK>robenzyi)-8-(3-aminopiperid!ii-1-yl)-xanthine 

(197) l-{2-[3-(raethy!aminocarbonyiamino)-pheny!]~2Hixo-ethy!}-3-m 
methyl-5-fluorobenzyl)-8-(3-amiiH>pipendhv 1 -yl)-xanthme 

(198) l-(2~[3-(dimethylaminocarbonylamino)-phenyij~2H>xo-ethyl)- 
methyl-5-fliiorobenzyl)-8-(3-aminopiperidin-l-yl)-xanthine 

(199) l-(243-(methylsulfonylamino)-phenyl]-2-oxo-ethy!}-3-methyl-7-(2-methyl-5- 
jfluofobeiizyi)-8-{3-amitnopiperidin-l-yi)-xaii thine 
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{200) 1 - ^2-p-UininK>sulfoiivl)-phenvl]-2-oxcvcthyU-3-methyl-7-(2-methyl-5- 
tlu<.>[obt*ti/\ S )-8-( >~aminopipej idin- i -vl)-\anthjnc 

( 20 i ) 1- ; 2-i i-< mttln iaoiinoMt!ibn\ l)-phen> l]-2-oxo-ethyi)-3-raethyl-7-(2-methyl-5- 
il t iot cibc o/\ 1 )-8-( >-di)unopi pej \din-l -\i)-xan thjne 

(202) i-l 2-1 >Hdn^H'ih\lafun\usulfonNl)-plHMivil-2<AO-ethyl]-3-methyl-7-(2-me^^^^ 
t1u!>n-)ben/\ i i-aniin<:ipipcf idni-l~\U~xant1une 

(203) i-|2-( 5-etluu\ l-preuN >-2-o\o-ethyi]-3-methyl-7-(2-methyl-5-f1uoroben2:yl)-S-(3- 
a nu f K>p t per ! dj i i - 1 - % i )- \ a ruh I ue 

(204) l-[2-(3-cyaiio-phenyl)-2-oxo-ethy!]-3-methyl-7-(2-methyl-5-fIuorobenz>i)-8-(3- 
aniinopiperidin- 1 -y l)-xanthine 

(205) 1 - ( 2-(;3-{ami nocarbony i)-phenyi]-2-oxo-ethy1 ) -3-methyl-7-{2-methyl-5- 
lluotobenzy!)-8-(3-anunopiperidin- 1 -yi)-xa«thine 

(206) l-{243-(methylamintwbonyl)-pheny!j-2-oxo-etliyll-3-m^^ 
tliiorobenz>'I)-8-(3-ajnjiiopiperidin- J -yl)-xamhme 

(207) 1-{2-[3-(dimethy)aminocarbony!)-phenyl]-2-oxo-ethyl }-3-metbyl-7-(2-metiiyi-5- 
fluorobenzyl )-8-(3~amiiiopiperidin- 1 -yl (-xanthine 

(208) l-(2-[3-(methylsulfanyl)-phenyl]-2-oxo-ethyl)-3-raethyl-7-C2-methyl-5- 

fluorobeiizyI)-8-(3-aminopiperKiin- 1 -y!)-xanthine 

(209) 1 - ( 2-[3 -(methy I sultl ny ! )-pheiiy 1 |-2-oxo-ethyl ) -3 -m ethy 1 -7-(2-n)ethy 1-5- 
fluorobe:nzyi)-8-(3-aminopiperidin-1-yi)-xa«thine 

(2 1 0) 1 - (2-[3-(methylsulfonyl)-phenyi3-2-oxo-ethyl )-3-methyl-7-(2-methyl-5- 
tluorobenzy!)-8-(3-aminopiperidin- 1 -yl)-xanthine 

(211) l-[2-(3,5-dimethyi-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-methyi-5-fluorobenzyi)- 
8-(3-aminopi peridin~l -y l)-xanthine 

(212) l-[2-(3-fluoro-5-tnethyl-phenyl)-2-oxo-ethylj-3-methyl-7-(2-tnethyl-5- 
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fluoiobenzy!)-8-(3-aminopiperidin- 1 -y!)-xanthine 

t : 1 3 ) i 42-(inrridin-3-ylV2-oxo-etliyll-3-methyl-7-(2-methyl-54luorobt'nzN 1 3- 
aounopipendju- i -s i)-\ajUhine 

(2j4) 14"~tiuH"ii)-2-y!h2-o\o-ethy!i~3-nKHh\1-7-(2-nuHh>l-5-!1u(Mobenzv]V8~t3-- 
aniinopipenditi-l-yj t-vaiuhiue 

(21';) l42-(thi!>phcnO->l)-2-o\o-cthvi]-3Hneih\l'7-f2-mHh>1-'^-t1uoivbcn?^ 
annuopipeiidui-l-v ! )-\aui!nne 

(2\b) J-[2-{tKiazoi-2-yl)~2~oxo-etb>IK>-meth\l~7~(2-ine{hyl-=i~lluorobeu/yh-8-(3- 
aminopiperidin- l-yl)-xanthine 

(2 1 7) l-[2-(thiazoU5-y!)-2-oxo-e%l]-3-methyl-7-(2-methy!-5-fluorobeiTJ37i)-^ 
aminopiperidin-l -yl)-xanthine 

(218) l-[2~(thiaTOl-4-yJ)-2-oxo~ethyi]-3~methyl-7-(2~methyl-5-fluorobenzyi)-S-(3- 
ami nopiperidin- 1 -yl)-xanthi ne 

(219) l<2-phenyl-24iydrox7imino-ethy])-3-methyi-7-(2-methyi-5-jEluorobenzy!)-8-(3- 

ami nopi peri din - 1 -y I )-xatithi ne 

(220) l-(2i>}\eny!-2-methoxyiv$iino-etliyl)~3-methyi-7-(2~methyi-5-fluofobenzyi)~8-^^ 
am i nopi per idin- l-yl)-xanthine 

(22 1 ) 1 -(2-oxo-propy])-3-methyi-7-(2-methyi-5-jEluorobenzyl)-8-(3-ammopi[peridjtt- 1- 

yl)-xanthine 

(222) l-(2H">xo-butyl)-3-methyl~7-(2-methyl~5-fluorobenzyl)-8-(3-aminopiperidin-i-yJ)- 
xantbine 

(223) l-(3-methy]-2-oxo-butyi)-3-methy!-7-(2-methyU5-f!uorobenzyl)-S-(3- 
ami nopiperidin-l -y 1 )-xamhine 

(224) l-(2-cyclopropyl-2-oxo~ethyi)-3~methyl-7-(2-methyl-5-fluorobenzyi)-S-(3~ 
aminopiperidin-l-yl)-xanthine 

(225) l-(2-cyc!ohexyl-2-oxo-ethyi)-3-iTiethYl-7<2-methy!"54luorobenzyr)^ 
aminopiperidiii- 1 -yl)-xanthiiie 

(226) l-(3-dimethyla«jino-2,3-dioxo~propyi)-3-methyi-7-(2-methyl-5-fluoroben2'.y))-8- 
(3-aniinopiperidin-l-yl)-xaiithine 
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(227) 1 -[3-(piperidin- 1 -y!)-2,3-dioxo-propyl]-3-methyl-7-(2-metJiyl-5-fiuorobenzyl>S- 
(3-aminopipcndin~ \ -vl)-\anthjne 

(228) l-{2i)homl-24ndroxy-ethy!)-3-methy!-7-(2-methy1-5-fluoroben2yl)-8-(3- 
aininopjpcudm- j I J-Xiinibine 

( 229) i -( !-2-hvdtoM -piopyl)-3-methyi-7-(2-methyl-5-fluorobeiizyl)-8-(3- 

amiiK>pipcndin~ i iKxanthine 

(23f ») i -i2-pl!eu\ I -:-n)e{ho\v-elli yi)-3-niethyi-7-{2-niethyl-5-jfluorobenz>'i)-8-(3- 
a nu f K>p t per ! dj i ! - 1 - V i )- \ a ruh I ne 

(23 i ) 1 -[(quinazol in-4-y l)methyl j-3-iuethyl-7-(2-methyl-5-fluorobenzy!)-8-(3- 
aminopjperidin- 1 -yi hxanthine 

(232) l4(5-methyi-isoxazo1-3-yi)methyi>3-methyi-7-(2-methyl-5-f1uoroben2yi)-S-(3- 
aminopi peridin-l -y l)-xanthine 

(233) l4(oxazol-2-yl)methylJ-3-methyl-7-(2-mtthy1-5-fluoroben2ii)-8 
amlnopiperidin- 1 -yl)-xanthine 

(234) ]4XIH-!ndazo!-3-yrmiethyri-3-methyl-7-(2-methy!-54liiorobenzyl)-8-( 
ammopiperidjii- 1 -yl)-xaf«hine 

(235) l-[(541t»ro-btnizo[d]isothiazol-3-yl)nunhyl]-3-nunh^^ 
fluorobeii2yl)-8-(3-aminopiperKiin- ! -yl)-xanthine 

(236) 1 -[(5-fluoro-benzo[d|t soxazo! -3 -y i )methy 1 ] -3 -m ethy 1 -7-(2-methy ! -5 - 
fluorobe:nzyi)-8-(3-anunopiperidj«- 1 -yO-xanthine 

(237) l-[(5-methyl-ben2o[d]isoxa2ol-3-yl)methylj-3-methyl-7-(2-methyl-5- 
fluorobenzy!)-8-(3-aminopiperidin- 1 -yl)-xanthine 

(238) 1-[(5-methyi-benzo[d]isothkzol-3-yi)niethyl]-3-methyl-7-(2-methyl-5- 
fluorobenzyl)-8-(3~aminopiperidin~ I -yl)-xanthine 

(239) !-(2-cyc1ohexyl-ethyl)-3-methyi-7-(2-methyl-5-fluorobcmzyl)-8-(3- 

ami nopiperidin- 1 -y I )-xanthine 

(240) l-[2-(2-difluoromethoxy-pheny1)-ethyl]-3-methyi-7-(2-methyl-5-fluorobenzyi)-8- 
(3-ami«opiperidin- .1 -y l)-xanth!ne 

(24 1 ) l-[2-(2-difiuoromethoxy-phenyl)-2-oxo-ethyl3-3-methyl-7-(2-methyl-5- 
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lluoiobenzvI)-8-( 5 -axn inopiperi di n- 1 -v! )-xan thi ne 

1 242 ) i -p-( 2-tnfli)0[ometho\'v-pbein I )-2-o\o-cthvl]-3-mct1n l-7-(2-moth\ 1-5- 
tluoroben/\ 1 ii-ann uopi pei i dsn- 1 -\ ! )-\anthifle 

(243 ) 14"~njkian-4-\ I )-2-o\o~ei}n !J- >-(iteMj\ '-""-( 2-snetln i-^-fluuiohen/N 1 >-S-(^~ 
mm iiops pen df o - 1 -v) j-xamhi ne 

(2 i !) l-p-(bcn/oj I 3Jdi<noi-i-\'V2-^\.>-cir I - ^-ncihNlw-C-mfdnl-'^-tluou^xwx D- 
t<-t3-dounopipejid)n- \ -s l>-\ar;h/:t 

< 24^^) J ~{2'i2 2-ditluoro-ben/o 1 1 .1] aR>xt}l-4~yi V2-()\o-eth\ i]-3-nit;ib\ !-7-(2-fUt.'ib\ !-5- 
fluorobenzyi)-8-(3-aminopiperid5n- 1 -yi)-xanth5ne 

(246) l-p-(naphtho-l -yl)-2-oxo-ethyi]-3-methyi-7-{2-methYl-5-f!uorobenzN l)-8-{3- 
aminopiperidin- 1 -yl)-xanthine 

(247) l-[2~(2-isopfopyl~phenyl)-2-oxo-ethylj-3-methyl-7-(2-methyl~5-fluorobenzy!)-8- 
(3-aminop!peridi.n-l-yl)-xanthine 

(248) 142-(2-cyclopropyl-pheny!)-2-oxo-ethyl]-3-me%!-7-(2-methy!-5-fluorobenzy'!)- 

8-f 3 -am inopi peri di n- 1 -yl )-xan thine 

(249) J42-(2H;Yc!openty!i*e.ny!)-2<)xo-ethylj-3-methyl-7-(2-methyl-5-fl 
8-(3-aminopiperidiii-l-yl)-xanthiiie 

(250) l-[2-(2-phenyl-phenyl)-2-oxo-ethy!]-3-methyi-7-(2-methyl-5-fiuorobenzyl)-8-(3- 
aminopiperidjji-l -yl)-xanthiiie 

(25 1 ) 1 42H;2-cyciopeJvtylmethoxy-phenyi)-2-oxo-etiiyi]~3-methyi-7-(2~methyi-5- 
fluorobenzyl)-8-(3-aminopiperidin- i -yi)-xanthine 

(252) l-(3-phenyi-2-oxo-propyl)-3-methyl-7-(2-methy!-5-fluorobenzyi)-8-(3- 
ami nopiperidin-l -y 1 )-xamhine 

(2 5 3) 1 -(3 -pheny i-3-oxo-propy i)-3 -methy 1 -7-(2~methy I -5-fl uorobenzyi)-S-(3 - 
aminopiperidin-l-yl)-xanthine 

(254) l-[2-(2-methylaniino-phenyi)-2-oxo-etliyl]-3-methyl-7-(2-methy!-5- 
fl uorobenzy ! )-8-(3 -ami nopi peri di n - 1 -y 1 )-xant hi ne 

(25 5) 1 - { 242<N~cy anomethy 1 -N-methy 1 -axTiino)~pheny i]-2-oxo~ethy i }-3-methy 1 -7- 
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(2-methyl -5-fIuorobenzyl)-8-(3-aminopiperidi n- 1 -y l)-xanthi ne 

(256) i-[2-(2-cyanonu'{hy1amim>phenyl)-2-oxo-e%l]-3-methyl-7-(2-methyl~5 
fiuorobenAi )-8-(->-aminopipeiidin- 1 -y! )-xanthine 

(257 ) 1 -(2~{ 2-^{inethoxycarbonyl )ineihy!aminoJ-p[ienyS | -2-oxo-et}5y).)-3~n5et!i)i-7-(2- 
methyl-5-{Tuorobenxyl)-8-(3-a.nMfK>ptperidii^-l-yl)-xa.nlh.h 

(258) 142-(2-methyisuUbnylamnio4)henyl)-2'Oxo-ethyi]-3-me%i-7-(2-met^^^ 
fluoiobeozyl)-8-(3-ainuiopipe!id!n- 1 -yn-xanihine 

(259) J.-[2-(3-methyla.niino-pbenyl)~2<)xo-et!iy!J-3-meJhy!~7-{2-melhyl~5- 
fluorobenzyi)-8-{3-aminopiperidin- 1 -y!)-xanthine 

(260) l-{2-[3<N-cyanomethy!-N-methy!-ammo>pheny!]-2-oxo-ethyl}-3-methy!-7-(^^ 
niethyl-5-fiuorobenzy1)-8-(3-anTinopipericiin-l-y1)-xanthine 

(26 1 ) 1 -(2~{3-[(dimelhyiaraino)suifonyiaminoj-phenyi }-2-oxo-etliyl)~3-methyl-7-(2- 
methyl-5-fliwrobenzyl)-8-(3-aiT}inopiperidin- 1 -yl)-xanthm 

(262) l-(2-{34(morpholin-4-yI)s«!fonylamino]-phenyi}-2-oxo-ethy!)-3-methy^ 

met by I -5-fl iiorobenzy 1 )-8-(3 -ami nopi peri di n - 1 -y 1 )-xanthi.ne 

(263) J■'[2-(3-afninosul^■onY^afni^o-phe^y])-2~oxo-e^hyl]~3-methyi-7~^^ 
tliiorobenzy i)-8-(3 -aminopi peii di ii- 1 -y l)-xa?i t !« ne 

(264) J-[2-(3-ethylsiiltbnylaniino-plHniyi)-2-oxo-ethyl]-3-methy!-7-(^^ 
fl uorobenzy i )-8-(3 -ami nopi peri dsn- 1 -y ! )-xanthine 

(265) l-[2~(3-isopmpylsulfonylamino-phenyl)-2-oxo~ethyi]-3-meth^ 
fluorobenzyl)-8-(3-aminopiperidin- i -yl)-x^itliine 

(266) l-(24.3-(2-oxo-imidazolin-^yl)-phenyi]-2-oxo-ethy]}-3-methyi-7-(2-methyi-5- 
jfluof obeiizyi)-8-{3-amitnopiperidin- 1-yi)-xaii thine 
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(267) l-{2-i^-< ^-nu>th\l-2-oxoHmKla/ohdnic-i-\l)-pheiiv1K-o\o-cthyl)-3-methyl-^^ 
1 2-mcthN l~'^4luo! obt*!i7N 1 )-8-( ^-aminopipciidin- 1 -n l)-\anthino 

( 2b^) 1- ; 2-i i-< 3-oiethv)-2,'^-di.>\o-!mida/ol5uintf-l -\ i )-phenvl j-2-oxo-et^lyi)-3-methyl- 
7~t2-incths)-'l-illKlU}l5H!/^ l)-S-( 'i-rfiniri^pKV- a n-)~\ l)-x<^nthfne 
( 2u^) i - ; 2-1 >-0-nHHh\ l-2,4-aK>No-< r'J.v>>l u'oo- 1-\ 1 )-phen\ l|-2-o\o-ethyi}-3-methyl- 
7~(2-!netlni-^-^LUMobc^.■-^ 1 i-^-t i-atnuH>pspoi.J5n- l-vl)-\anthine 
(27(1) i -h i -uieths !-2-o\o- 1 2-dih\ di t)-qu.noiin-4-\ l)methyl )-3-metliyi-7-(2-metliyi-5- 
fluoroben/) 1 )-8-(3~an!}uopipendjn~ l-\ ! )-\atitbtne 

(27 i) 1 -[(2-0X0-1 ,2-dihydro-qujnazohn.-4-yl)methyl j-3-methy!-7-(2-methyl-5- 
fl uorobenzvi)-8-(3 -ami nopi peri din- i -vi)-xanthine 

(272) 1-1(1 -methyi-2-oxo-l, 2-dihydfO-qui nazolin-4-yl)methyi]-3-methyi-7-<2-methyi-5- 
fluof obenzy!)-8-(3-anunopiperidin- 1 -yi)-xanlhjne 

(273) l-[(2-cyaiio-naphthalen-i-yl)methyr|-3-methyl-7-(2-mtthyl-5-fluo 
aminopiperidin- 1 -yl)-xanthine 

(274) ]-[(6-cyano-napbthalen-1-yi)methyl]-3-methyl-7-{2-raethyl-5-f1uorobenzy!)-8-(3- 
aminopiperi di n- 1 -yl)-xat\lhi ne 

(275) 1 -[(5-cyano-naphthalen- 1 -yl)methyl]-3-methyl-7-(2-inethy!-5-fluorobenzyl)-8-(3- 
aminopiperidin- 1 -y 1 )-xanthine 

(276) l-[(8-methy!-isoquinoHn-1-yl)nietJiyr|-3-niethyl-7-(2-methYl-5-t1uorobenzyl^ 
(3 -ami nopj peri di n - .1 -y 1 )-xanthi ne 

(277) l-[(5-cyaiio-isoquinolin-l-yl)methyl|-3-methyl-7-(2-methy}-5-fluorobenzyl 
aminopiperidin- 1 -yl)-xanthine 

(278) 1-[(5-aininocafbonyUsoquinoiin-l-yi)methyl]-3-methyl-7-(2-methyi-5- 
fluorobenzyl)-8-(3~aminopTperidin- 1 -yl)-xanthine 
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(, 27' > ) 1 - -dnu 111 isuU (,ni\ 1 -t soquinoli n- 1 -vl )metii\ 1 J-3 -methyi-7-(2-roethy U5- 
tlu<.>[obt ti/ \ S )-8-(3~aminopipej idm~ \ -vl)-\anthjnc 

( 2$0) 1 -S ( ^-nietbx I buW' )m !-i soquinolm- ) -\ 1)meth> 1 ]-3-methy!-7-(2-methy1-5- 
il tiot cibc o/\ 1 )-8-( >-di)unopi pej i Jni- 1 -\ l)-Xv»Uh!ne 

(2^0 \-\{ '^-niLthx Kulf urn Litiitno-istKjuiuolin- 1 -\ l)nicthyl]-3-methyl-7-(2-methyi-5- 
t1 U01 obon^\ ! )-S-( ^ -ammopipcr i J? n- 1 ~\ I hxantlu ne 

(282 ) i -I ( "^-uiethow -istHjuiuohii- 1 -vl)metlivil-3-niethYi-7-{2-methyl-5-t1uorobenz>'l)-8- 
{ 3-ainuu>pjpeudui- J ~\ l)~xanthine 

(283) l-[(6-methoxy-isoqumohn-l-yl)methy!j-3-methyl-7-(2-methyl-5-fIuorobenzyl)-8- 
(3-aminopipendin- 1 -yl)-xanthine 

{2S4) 1 -[(7-methy isuifonyianiino-isoquinoli n- 1 -yl)methy13-3-niethyl-7-(2-niethyi-5- 
fluof obenzy!)-8-(3-aiTunopiperidin- 1 -yi)-xa«thine 

(285) I-[(7-cyano-isoquinolin-l-yl)mtnhylJ-3-methyI-7-(2-methyi-541iiorob 

aminopiperidin- 1 -yr)-.xa:nthine 

(286) 1-|(7-am!nocarbonyl-isoquinofin-l-y1)methy!j-3-meTbyl-7-(2-methy!-5- 
fluorobenzyl )-8-(3~ainiiiopiperidin- 1 -yr)-xanthine 

(287) l-[2-(2-aryloxy-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-inethyl-5-fluorobenz>'!)-8-(3- 

aminopiperi dbi- 1 -y I )-xanthine 

(288) l-|2-(3-|JXmorpholiiv4-yl )cafbonyl|niethoxyS -phenyl )-2-^ 
(2-methyl-54luorobenz>4)-8~(3-anunopiperidin-1-yl)~xanlhine 

(289) l-[2-(3-carboxymetlioxy-phenyl)-2-oxo-etliyl]-3-methyi-7-(2-methyl-5- 
fluorobenzy!)-8-(3-aminopiperidin- 1 -yl)-xanthine 

(290) 1-[2-(3-methylsuifaiiy1methoxy-phenyi)-2-oxo-ethyIj-3-methy1-7-{2-methyi-5- 
fluorobenzyl)-8-(3~aminopiperidin~ I -yl)-xanthine 

(29 i) 1 -[2-(3-methylsulfinyimethoxy-phenyi)-2-oxo-ethyl]-3-methyi-7-(2-methyi-5- 
jfluorobeazy i)-8-(3 -aminopi peridin- 1 -y !)-xanthi ne 
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(292) l-[2^.^-vnethylsulfbnylniethoxy-phCTyl)-2<>xo-ethy!]-3-methyl^ 
tl tjorobe tizy l )-8 -{ 3 -am i n opi peri din- i -yl)-xan thine 

(293) l-S2-(2-oxo-2,3-dibydro-ben?,oxazol-4-yl)-2-oxo-ethyl]-3-methyl-7-(2-meth^^ 
fluorobe.ozyi)-8-(3-arninop.ipe{id!ri-1-yO-xi»ilh!ne 

{294) i42-{2H>xo-2,3Hithydro-1{l4HMizoiniida/o!-4-yl)-2-oxo-elhy!]-3^^^^^^ 
m et In 1 - 5 -t1 uorobenzy I )-S-( 3 -am i nop'i peri di - 1 -y 1 )-xant)i i ne 

(295 ) I -[2-( \ -jneihyi-2-ON.o-2,3-di hydro- 1 H-ben/,oimida/,oi-4-y))-2-oxo-etiiyi3-3- 
raed5yi-?-(2-rneihyi-5-iluorobe.nzyi)~8-(3-aminopipendfn-i~yl)~xan{hi^^^ 

(296) 142<i3-dimethyi-2-oxo-2,3-dihydro-lH-benzoimidazol-4-yl)-2-oxo-ethyl]-3- 
methyl-7-(2-methyl-5-fluorobenzy!)-S-(3-aminopiperidin-l-yl)-xattthine 

(297) l42-(IH-benzoimidazol-4-y!)-2-oxo-ethyl3-3-methyl-7-(2-methy!-5- 
fluof obenzy!)-8~{3-anunopiperidin- 1 -yi)-xanlhine 

(29S) 1 -[2-(2-metJbyl - 1 H-benzoimi da2oi-4-yl)-2-oxo-ethyl ]-3 -methyl-7-(2-m ethyl -5- 
tl uorobenz>1 )-8-( 3 -aminopi peri dm-l -y i )-xamhj ne 

(299) 1-i2-(benzoxazol-4-yi)-2H^xo-etbyll-3-raethy!-7-(2-raethyl-5-tluorobenzy:i)-8-( 
aminopiperidiii- 1 -yl)-xai«hine 

(300) l-[2-(2-methyl-benzoxazol-4-yl>-2-oxo-ethyil-3-inethyl-7-(2-ntethyl-5- 
fluorobeiizyi)-8-(3-aniinopipe!-idin- 1 -yl)-xanthine 

(301) l-[2-(3-oxo-3,4-dihydro-2H-benzo[1,4|oxadin-5-yi-2-oxo-ethyi:|-3-methyl-7-(2- 
jnethy 1 -5 -tl uombenzy 1 )-8-(3 -ami tiopi peri di n- 1 -y 1 )-xanthine 

(302) l-[2-(benzo[1,3]dioxol-4-yl)-2-oxo-ethyl]-3-methyl-7-(2-methyl-5-fliioroben2yl)- 
8-(3-antinopiperidin- 1 -y 1 )-xanthine 
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(303) 1 -( f -nu th< i\\ odf bonvl- i -phenyl-methyl)-3-meUiyl-7-(2-methyl-5-tluorobenzyl)- 
8-{3-aminop!pcndin- 1 -n l)-xanthine 

(304) l-{1<aibo\v-liMiefly!-methyl)-3-meth3?l-7-(2-mediy!-541uorobenx>'!)-8-p 
aminopjpcudin-J -^ I hXfinJhine 

( iOS) \-{\ -<itinnocaihon\ 1- 1 -phe(iy1-methyi)-3-methyl-7-(2-methyl-5-fIuorobenzyl)-8- 
( 3-ami aopjptM tdin- 1 -\ I )-xatith!nc 

(306) i -( I -methow cat boiivi-2-phenyl-ethyl)-3-methyl-7-(2-methy!-5-fluorobenz>'i)-8- 
{ 3 -ai nittopi pel 1 ~\ I )~xan thine 

(307) l<l-carbonyl-2-phenyl-ethyI)-3-methyl-7-(2-methyl-5-fiuorobenz\4)-8<^^^ 
aniinopiperidin- 1 -y l)-xanthine 

(308) l-(l-aniinocarbonyi-2-phenyi-ethy1)-3-niethyl-7-(2^tiethyi-5-fluofobeiizyi)-8-(3- 
aminopiperid!tn~l-yl)-xanthine 

(309) 14(>en2ofuran-2-yi)metJiyl]-3-methyi-7-(2-methy!-5-fluorobe 
aminopiperidin- 1 -yr)-xanthine 

(310) 14(2,3-dihydro47enzofuran-2-yl)Tnethy1]-3-metby!-7-(2-methyl-5-fi 
8-(3 -am i nopi peridi n-l -y I )-xa iithine 

(3 1 i) 1 42-(2-miiino-3-cyano-phtniyl)-2-oxo<^thyl]-3-methyl-7-(2-methy1-5- 
fluorobeiizyi)-8-(3-aniinopiperidin-l-y!)-xanthine 

(3 1 2) l-[2K2-amino-3-tluoro-phenyl )-2-oxo-ethyl|-3-methyl-7-(2-methy!-5- 
fluorobe:nzyi)-8-(3-anunopiperidiTit- 1 -yl)-xanth!ne 

(3 1 3) 1<] -methyl-2-phenyl-2<>xo-ethyi)-3-me%l-7-(2-methyl-541uorobenzyl 
aminopiperidin- 1 -yl)-xanthitte 

(3 14) 1 -[2-oxo-2-(3-oxo-3,4-dihydro-2H-benzo[1 ,4]oxadin-8-yl)-ethyl]-3-methyi-7-(2- 
methyi-5-iHuorobenzyl)~8-(3-aniinopiperidin-l~yl)~xantiu 

(315) l-[2-oxo-2-(4-methyl-3-oxo-3,4-dihydro-2H-bcmzo[l,4]oxadin-8-yl)-ethyl]-3- 
methyl-7-(2-methy!-5-fluorobenzy!)-S-(3-aminopiperidin-l-yl)-xattthine 

(3 1 6) 1 -[(2-oxo-2H-chfomen-4-yi)methy i ]-3-metliyi-7-(2-methy1-5-t1uof obenzy I )- 



wo 2004/048379 



40 

8-(3 -aminopi peri di n- 1 -vl )-xanthi ne 

t M7) i-H \-o\o~l 2~dih\dio-iwt]i}mohn-4-\i)metlivll-3-mcthNl-7-(:-mcth\l-^- 
tluorobtn/\ 1 ^-annuopjpendin-l-x ! j-xanthmt; 

^-f1uof iiben/\ I )-'^-(, i-anu!i»>pipend!n- ; -\ ! }-\^ U r.t 

(3 i <>) !-[( !-o\o- >,^l-dih\ dfo-pbth.' a/1-- > A ' )!rcth\,|- >-meth\ l-7-(2~mctli\ 1-^- 
iluoiobt;o/sl)-8-( i-.unuKtpifX! - !-\ar:hne 

< 320) j-^(3-n!Cihv!-4-o\o-? 4-ddi)d!0-p!ithala/in-l-\ !)lne{h^ij-^-nle^h\!-7-(2-^^et^lyl-5- 
fluorobe^lz>''i)-8-(3-aminopipe^d5n- 1 -y!)-xanthme 

(321) 1 -[( [ 1 ,51naphtln'l!din-4-y l)methy{]-3-raethy!-7H2-raethyi-5-f1uorobenz\ l)-8-(3- 
aminopiperidin-1 -yl)-xanthine 

(322) l-[([lJjnaph{:hyijdin-S-yi)methyl]-3-met:hyi-7.(2-met:hyi-5~fluorobei^^^^ 
ami nopiperidin- 1 -yl)-xanthi ne 

(323) 14,(quinoljn-2-yl)met!iyl]-3-methyi-7-(2-methyi-5-jEluorobenzy!)-8-(3- 

ami nopi peri din - 1 -y I )-xatithi ne 

(324) 14(isoquino!ir^3-yl){netbyrj-3-metiiyl-7~(2-met:hyi-5~fluorobenzyl)-8-(3- 

aminopiperklin- 1 -yl)-xanthine 

(325) l-{2H•)xo-2-[3-(2H)xo-tetrvallydro-pyrimidin-^yl) 
methyl- 5-fl uorobenzyl )-8-(3 -aminopi peridhv 1 -yl)-xan thine 

(326) l-(2<ixo-2-[3-(3-methyl-2H>xx>tetmhydfO~pyrinudjn-l-yl)-phen 
methyl-7-(2-methyl-5-fluorobenz>1)-8-(3-aminopiperidin-l-yl)-xant^ 

(327) l-(2-phenyi-2-oxoethy!)-3-methyl-7-(2-chloro-5-fIuorobettzyl)-8-(3- 
ami nopiperidin-l -y 1 )-xamhine 

(3 28) 1 -(2-phenyi-2-oxoet:hyi)-3~methy l-7-(2~bromo-5-fluorobenzyi)-8~(3- 
aminopiperidin-l-yl)-xanthine 
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(329) l-[(isoquino1in-i-yi)methyl]-3-methyl-7-(2-chloro-541uorobenzyl)-8<^ 
aminopjpendin- 1 -yl ^xanthine 

(330) l-fdsoquinolin- i -vi)meth> l3-3-metiiyl-7-(2-bromo-5-fliiorobenzy!)-8-(3- 

aininopjpcudm- j I )-Hiinibine 

( r> 0 i-p-{p\jKi5n-:-vl)etlnl]-3-methyl-7-(2-methyl-5-fluorobenzyl)-8-(3- 

amiiK>pipcndin~i-Nl)-\anthine 

(332) i -\2'{ pv ndu)-:-\ 1 «th\ I |-3-methyl-7-(2-chiofo-5-{1uoroben2:yl)-S-(3- 
anunoptper idji!-] -vi )-\aruhine 

(333) 1 -[2-(p> ridin-2-yl)cthyl j-3-methyl-7-(2-bromo-5-fluorobenzyl)-8-(3- 
aminopjperidin- 1 -yi hxanthine 

(334) l-[2-(2-naphtyi)ethyl3-3-methy1-7-a-chiQro-5-tluofobenz>'l)-8-(3- 
aminopi peridin-l -y l)-xanthine 

(335) l-[2-(2-naphtyl)etbyl]-3-methyl-7-(2-bromo-5-fluorobenzyi)-8-(3- 
aminopiperidin- 1 -yl)-xanthine 

(3 36) 1 -(2-p heny ! -2-oxoethy ! )-3-meth yl -?-{ 2-chl oro-5 - tl uorobenzyl)-8-(3 - 
aminopiperi di n- 1 -yl)-xat\lhi ne 

(337) l-(2-phenyl-2-oxoetliyi)-3-niethyl-7-(2-bromo-5-tluorobenzyl)-8-(3- 
ami nopiperidin- 1 -y I )-xanthine 

(338) l-[2-(2-metboxyphenyi)-2-oxoethy!]-3-methyl-7-(2-chloro-5-tluorobenzyl)-8-(3- 
aminopi perkii«~ 1 -y l)-xantbine 

(339) l-|2<2-methoxyphenyi)-2-oxoethyl]-3-methyl-7-(2-bromo-5-fl«orobenz>'i)-8-(3- 
aminopj peri din- 1 -yl)-xanthitte 

(340) 1-[2-(3-methoxyphenyi)-2-oxoethyi]-3-methyl-7-(2-chloro-5-fluorobenzyl)-8-(3- 
aminopiperidin- 1 -yi)-xanthine 

(341) l-[2<3-methoxyphenyi)-2-oxoethyl]-3-tnethyl-7-(2-bromo-5-tluorobenzyl)-8-(3- 

aminopiperidin- 1 -y l)-xanthine 

(342) i-[2-(2-chbrophenyI)-2-oxoethyi]-3-methyi-7-(2-chiQro-5-fluorobenzyi)-8-(3- 
aminopiperidin-l -y 1 )-xanthine 

(343) l-[2-(2-chlorophenyi)-2-oxoethyl]-3-methyi-7-(2-bromo-5-fluorobeiizyl)-8- 



wo 2004/048379 



42 



{3-ami nopjperidin- 1 -v1 )-xanthine 

tUI) i42-(><hiouiphemn-2-o\oeth\ll-i^Ticth\i~7-(:<hjoio-'i4luoiobon/\!)-M"- 
4ounopipend5u- \ ~\ iV\anthjne 

aniinopipenditi-l-\j !-\a)nhme 

(3 K)) l-(2-phcii'ylothy!)-"-meth\l-7-{2-t,hio v^-fli oic'btn-'slVS-f J-^immopipcndin-l- 
vD-xajuhine 

< 347) J -{2-phenyleth)'l)-3-me{hv}-7~(2-bfonio-S~nuou)bt;n/N ^-aininopipendm-l- 
yl)-xanthine 

(348) 1 -p-(2-bromopheny l)-2-oxoeth\ ll-3-me%l-7-{2-methy!-5-fluorobenzvi)-8-(3- 
aminopiperidin-1 -yl)-xanthine 

(349) l-[2~(2-cyanophenyl)-2-oxoethyi]-3-methyl-7-(2-methyl-5-t1uorobenzyl)-8-(3- 
aminopiperidin- 1 -yl)-xanthi ne 

(350) 142<2-methoxyphenyl)-2-oxoethy!]-3-me%l-7-(2-me%l-5-fluorobenzy])-8-(3- 

ami nopi peri din - 1 -y I }-xatithi ne 

(3 5 1) 1 42-(3-methoxypheny!)-2-oxoethyl]~3-methyi-7~(2-methyi-5-iauof obenzyl)-^ 

aminopiperidin- 1 -yl)-xajnthine 

The preteiable compounds among (1) to (351) above are the piperidme compounds in 
which the position 3 amino gmup of the 3~aminopiperidine has the absolute configuration 
expressed by the fonnula (C) below. 



In addition tht foiloutng cvcioslkarediasr re co npoiintls n\n .-ho be citt-d as 
j^retl'iable examples of \anl!^ re v.o i^tojnc.s ci ^bc niese'v c.nson 
(352j l,3-dimcth\l-7-(2-mciln)-'>-nuoiobcn/vl)-H-((2-aminoc%c)ohe\vj)airi}no]- 
xanthine 




(C) 
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(353) 1 , 3 -di m ethvl -7-(2-ch 1 oro-5 -fi uorobenzy 1 )-S-[(2-aminocyclohexyl)amino]xan thine 
(35 1 ) 1 "-dimetln l-7-C-luomo-'>-tluorobenzyi)-8-[(2-aminocydohexyi)amino]xanthine 
(355) l-p-(p}iens i)cTh\ 1]- ?-jnetiiy!-7-(2-methy1-5-tluoroben2yl)-8-[(2- 

ainn)0(„\ Johew l)an!n!uj\antfui)e 

( i '^o) i -1 2-{2-niH» oplK-in 1 Xnhvl j-3-methyl-7-(2-methyi-5-fluorobeiiz>4)-8-[(2- 

amiiK>i.sci!>hc\\l)amtno]\atithtnc 

< 3 ^'7 ) \~\2'{ 2-ch!ou)pheu\ i )eth\ 1 1-3 -niethyl-7-(2-niethy!-5-fluofobe{izyi)-8-[(2- 
aojf noc\ cioftex) 1 )<:nnuioJxanthine 

(358) l-[2-(2-bromophenyl)ethyij-3-methyl-7-(2-methyl-5-fluorobenzyl)-8-[(2- 
aminocyclohexvl )amino]xanthine 

(359) l-12-(2-cyanophenyi)ethyl]-3-metiiyi-7-(2-methyi-5-fluorobenzyi)-8-t(2- 
aminocy ciohexyl )ami nojxanthi ne 

(360) I42-(2-metboxypheny!)tnhyl3-3-methyl-7<2-methyl-5-t1uorobenzyl)-^ 
amlnocy ciohexyl )ami nojxanthi ne 

(361) 1-|24341uorophenyl)etbyl|-3-methyl-7-{l-nietliy!-541uorobenzylh 
aminocy cl obex y 1 )ani i n o] xa n t h i n e 

(362) 142H3-chlorophtniyl)elhyri-3-nK4hyl-7H2-methyS-54liK>robenzyi) 
am i nocy clohexy I )a:mi no] x an thi ne 

(363) l-[2-(34>romophenyl)ethyl]-3-n)ethy]-7-(2-methyl-54luorobenzyl)-8-|{2- 
ami nocy ciohexyl )ami nojxantbi ne 

(364) l-[2-(3-cyanophenyi)ethyl]-3-methyl-7-(2-methyl-5-fluorobenzyl)-8-[(2- 
aminocyciohexyOamilnoJxanthilne 

(365) 1-[2-(3-methoxyphenyi)ethyl3-3-methyi-7-(2-methyl-5-jnuofobenz>'l)-8-[{2- 
aminocyclohexyl)anuno]xantbine 

(366) l-[2-(phcmyl)-2-oxoethyl]-3-methyl-7-(2-methyl-5-fluorobenzyl)-8-[(2- 
aminocydohexy])amino]xanthine 

(367) l-[2-(2-jfluofOphenyl)-2-oxoethyl]-3-methyi-7-(2-methyi-5-fluorobenzy!)-8- 
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[(2-ammocvclohexvl)aininojxanthine 

r^oS) i42-(2<hiouiphen\!)-2-o\oethvl]-3-mcth\i~7-(:-mct1nl-5-fluoiobcn/\lVH-[f:- 
4ounoc\clohe\v))<inuiio]\4i'!thuie 

Oov) 14:~(:-lHon)ophefn]t-2-ovot^i'nl'-'^-nKM}n]-'^-(2-nKMh\!-=;-iluo{obco/\l)~S--[<2- 
aniinoa<.iulK\\l)dniinol^ani ^ 'x^ 

annuocwlohew l)ajnnu)Kani - c 

{111} J -[2-{2-metht)\)'pherni)-2-o\i)tj{hv!J~3-inethvl-7~i^2-inet}nl-'>-iUioioben/N l)~S- 
[ (2-ami nocy clohexy 1 )aniinojxan thine 

(372) l-p-(3-fluorophenyl)-2-o\oeth\ll-3-methyi-?-(2-methY!-5-f!uorobenzv!)-84(2- 
aminocyc!ohexyl)amino]xanthine 

(373) l-[2~(3-chlorophenyJ)-2-oxoethyi]-3-methyl-7-(2-methyl-5-fluorobenzyl)-S-[(2- 

ami.nocycloltex.yl)am!no]xanthine 

(374) 1 -[2-(3 -bromophenyl )-2-oxoethyl]-3-methyU7-(2-methy!-5-fluorobenzy!)-S-[(2- 

aminocycIohexy1)am?no|xatith!ne 

(3 75) 1 -[2-(3-cy anophenyl )-2-oxoethyl]-3-methyi-7~(2-methyi-5-iauorobenzyl)~8-[(2- 

aminocyciohexyl)aini no jxanthi ne 

(3 76) J ~|2-{ 3-methoxypheny I )-2~oxoethyi]-3-methyU7-(2-methyU5-f!uorobenzyl)-S- 
[(2-aminocyclohexyl)amino|xaiithine 

(377) l<methoxycarboin4metliyl)~3-methyi-7~(2-methyi-5-iauofobenzyl)~8-[(2- 
aminocyclohexyl)amino]xanthine 

(378) l-(ethoxycarijony!methyl)-3-methy!-7-(2-chioro-5-fluorobenzy!)-8-[(2- 
ami nocydohexy1)amino]xanthine 

(3 79) 1 -methyi-3-(methoxyGarbonyimethyl)-7-(2-methyl~5-t1uorobenzy l)-8-[(2~ 
am inocy ciohexyl)ami nojxanthi ne 

(380) l-methyl-3-(ethoxycarbonylmethyl)-7-(2-cbkxo-5-fliiorobenzy!)-8-[(2- 
aminocy c! ohexy 1 )am in o]xanthin e 

(381) l<3~pheny!propyl)-3-methyl~7-(2-metbyl~5-fluorobefizy!)-8-[(2~ 
aminocy cl ohexy 1 )amino]xan thine 
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(382) 1 -(2-hvdro\vethvl)-VmethN l-7-(2-methyl-5-tluorobenzyi)-8-[(2- 
ammoa cloht- \\ I )amino]\anthme 

(383) l-( 2-mt;thoxx etin I )- ? -in ethvl-7-(2-ra ethyl- 5-fluofobeiizyi)-8-[(2- 

( i^4) i -1 2-{fi5nK-th\ lammoleihy} |-3-inethyi-7-(2-methyl-5-fluorobeiizyl)-8-[(2- 

amiiK>i.sci!>hc\N 1 iamtno]\atithtnc 

< 38^; ) i : 4 O-ttnneihs lp?ien\ l)ethyi3-3-methy1-7-(;2-methyl-5-fltiorobenzyl)-8-(;(2- 
anjf noc\ ciohex) l)<:H!unoJxanthine 

(386) 1 -[2-(2.4-dichlorophenyl)ethyl )-3-methyl-7-(2-methyl-5-tluorobenzyl)-8-[(2- 
aminocyclohexvl )amino]xanthine 

(387) l-(2-thiophen-2-yl)-3-methy!-7-(2-methyi-5-fluorobenzyi)-8-[(2- 
aminocy ciohexyl )ami nojxanthi ne 

(388) I-(24hiophen-3-yl)-3-me%1-7<2-meUiy1-5-f]uorobeiizy!)-8-[(2- 
aminocycIohexyI)aniino]xanthjne. 

(389) 14244-teit4>utylphenyl)etbyll-3-methyl-7-(2-methyl-5-tlui^^^ 
am Inocy cl ohexy 1 )ani i n o] x a n lb i n e 

(390) 142-(2-tluorophenyl)ethyl]-3-nK^thyl-7-(2-nK^thyi-541tmrobenz.yl> 
aminocycIohexyl)a:m}no]xanthine 

(391) l-[2-(2-metbylphenyl)ethyi]-3-Kiethyl-7-(2-methyl-5-tluorobenzyl)-8-[(2- 
ami nocy ci oh ex yl )am} nojxanthi ne 

(392) 142<3-methylphenyl)ethyi3-3-methyi-7-(2-methyl-5-fluorobenz\'l)-8-[(2- 
aminocydohexyOaminoJxanthilne 

(393) 1 -[2-( I -naphthy i)ethy!]-3-methyi-7-(2-methyl-5-fiuof obenz>'l)-8-[{2- 
aminocyclohexyl)anuno]xantliine 

(394) l-[2-(2-naphthyl)ethyi3-3-methyl-7-(2-methyl-5-fIuorobenzyl)-8-[(2- 

aminocyc!obexyl)araino]xanthine 

(395) l-(4-phenyibutyl)-3-methyl-7-(2-methyi-5-fluorobenzyi)-8-[(2- 
amimxy ciohexyl )am! nojxanthi ne 

(396) l-[2<34rit1uoromethylphenyl)ethylj-3-methyl-7-(2-tnethyl-5-fluorobenz^4)-8- 
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[(2-am5nocyclohexvl)aininojxaiUhine 

t ^^^7) i -p-(innani-:~vneth\ll-3~metinl-7-{2-methvl-^-tluo!oben7v{)-S-[<2- 
4 m 1 noc\ c 1 ohe\ V ) w on n o ] \a n th ui e 

14:~qn^ol-]-^!)etl!\^^^>-n!ct^\l-''-{2-n^e^hvI-=S-^uolobt;i^/^!)-8-[t2- 
am 1 nocv ciohexv 1 )am mojxa n rh i n e 

annuocwlohew DaniinoKanUv't; 

<400) J -[2-{[>v{id!n-4~\ !]- >-Juetb> l-7-(2-nie{byi~5-fluoR)ben/> I )'S>'[{2- 
aminocycIohexyDamino jxanthine 

(40 } ) 1 -(3-buten- 1 -yl )-3-methy!-7-(2-methy!-5-fluorobenzy!>84(2- 
aminocyc!ohexyl)amino]xanthine 

(402) l-(4~pentin-1~yi)~3-methyi-7-(2-methyl-5-fluofobenzyi)-8-[(2- 

ami.nocycloltex.yl)am!no]xanthine 

(403) 142-(4-methyltliiazol-5-yl)ethy]]-3-me%i-7-(2-methyi-5-jEluorobenzy!)-8-^ 

aminocycIohexy1)amino|xanthine 

(404) 1 -[2-(34>ioniopheny i )eihyrj~3-methyi-7-(2-methy 1-5-lluof obenz>4)-8~[(2- 

aminocyclohexyOanif oojxanthi oe 

(405) J42^3-cb!oropheny!)ethy1]-3-methyl-7-(2-methyi-5-jEluorobenzy!)-8-[(2- 
aminocyc!ohexyl)amino]xanthine 

(406) 14(E)-2-phenylvinyl)-3-rnethyi-7~(2-methyi-5-fluofobenzyi)~8-[(2- 
aminocyc}ohexyl)amino]xanthine 

(407) l-[2-(2-cMoropheny!)ethyl]-3-methyU7-(2-methy!-5-fluorobenzy!)-8-[(2- 
ami nocydohexy1)amino]xanthine 

(408) 142424rit1uommethylphenyl)ethyi]-3~methyl-7-(2-methyl-54luorobenzyl)-S-[^^ 
am inocy ciohexyl)ami nojxanthi ne 

(409) l-[2-(2-bromophenyl)ethy!l-3-methyl-7-(2-methyl-5-t1uorobenzyl>8-[(2- 

aminocy c! ohexy 1 )ani isi o]xanthiii e 

(410) l-[24341uorophenyl)e%rj-3-methy]~742-melhyi-5~.tluoroben2;yl)-8-[(2- 
aminocycl ohexy 1 )amino]xan thine 
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(4 1 i ) 1 -[2-(3 -ni trophcnN 1 )clhs \ ]-3-methyl -7-(2-methyl -5-fluorobenz>4)-8-[(2- 
ammoa cloht- \\ I )amino]\snthme 

{4 i 2) l-S2-(4-mttln iphem i k-Uivi |-3-raethyi-7-(2-niethyl-5-fluoroben2>'l)-8-[a- 

( 4n) i -1 2-{4-h\ dtoM phein {)ethvlJ-3-inethyl-7-(2-methyl-5-fluorobenzyl)-S-[(2- 

amiiK>i.sci!>hc\\l)amtno]\atithtnc 

<414) \ ~\2'{ >-hvd!0\\ }i!ieu\ i )eaivil-3-niethyi-7-{2-niethyl-5-fluorobenz>'l)-8-[(2- 
anjf noc\ cioftex) 1 )duunoJxanthine 

(4 1 5) 1 -[(methoxycarbonyl)methyl j-3-methyl-7-(2-methy!-5-fluorobeiizyl)-8-[(2- 
aminocyclohexvl)amino]xanthine 

(4 1 0) 1 42-(methoxycarbonyl)ethy i3-3-methyl-7-(2-niethyi-5-fluof obeiizyi)-8-[(2- 
aminocydohexyl)amino]xanthine 

(4 1 7) I -ptieny}-3-methyl-7-(2-methy!-5-fluorobeiizyi)-8-t(2- 
amlnocycIohexyI)amino]xanthjne. 

(418) 142K3,5-difliwrophetiyl)ethy!i-3-methy]-7-(2-methyl-54luorobenzyn 
m\ inocy c ! ohexy 1 )ani i n o jx a n t h i n e 

(41.9) l-[2-(2.6-clifluorophenyl)ethyi]-3-methyl-7-(2-niethyl-5-{luorobenzyl)-8-[(2- 

aminocycIohexyl)a:mino]xanthine 

(420) l-[2-(thjophen-3-yl)-2H>xoethyl]-3-methyl-7-(2-nieth>4-5-fli}orobeiizyi)-8-[(2- 
am i n ocy ciohexyl)ami nojxanthi ne 

(42 1 ) 1 -[2<3-oyanomethoxyphenyl)-2-oxoethyl]-3-methyl-7-(2-methyi-5- 
fluorobenzy!)-8-[(2-aminocydohexyl)ainitto]xanthitte 

(422) 1-[2-(3-benzyioxyphenyl)-2-oxoethyl]-3-methyl-7-(2-methyi-5-fluorobenzyi)-S- 
[(2-aminocyciohexyi)aminojxanthine 

(423) l-[2<3-pheny1sulfonyloxyphenyl)-2-oxoethyl]-3-tnethyl-7-(2-methyl-5- 

fluorobenzy!)-8-[(2-aminocyclohexyi)amino]xanthine 

(424) l-[2-(34iydroxyphenyl)-2H>xoetliy1]-3-niethyl-7-(2-niethyi-5-fluofobenzy1)-8-[(2- 
amimxyclohexyl)am! nojxanthi ne 
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(425) l-[2<3,5-dimethoxypheny!)ethylJ-3-methyl-7<2-methyl-541uorob^^ 
aminocydohexyl )amino]xanthjne 

(426) 1 -S ;i-(methoxycarbony ) )propyi]-3-raethyi-7-(2-methyl-5-fluoroben2>'l)-8-[(2- 

arnir)Ocyck>hexyl)afvnno]\antfui!e 

(427) i - 1 2-[4-(etlioxycarbony ! )p}icny{ Jethyl }-3-methyl-7-(2-methyl-5-fluorobenzyl)-8- 

[(2-ami tiocy clohexyl )ami nojxanthine 

<428) i-uiliei\ylsu!ranySmethYl)<>-methy!-7-(2-methyi-5-fluoroben2y!)-8-[(2- 
anjf fjocy ciohexy 1 )anunoJ.xa.nth{ne 

(429) l-(phenylsulfinylmethyl)-3-methyl-7-{2-methyl-5-fiuorobenzyl)-8-[(2- 
aniinocydohexyl)amino]xanthine 

(430) l-(2-methoxycafbonyi-2-propen-l-yl)-3-methyi-7-<:2-methyi-5-fluorobenzy0-8- 
[(2-amjnocyclohexyl)amino]xati thine 

(431) 14(pyridin-2-yl)met!iyI]-3-methyi-7<2-methyl-5-fluoroben2yl)-84 
amlnocycIohexyI)aniino]xanthjne 

(432) 1 -|2-( 3 -phenyl oxy-phenyl )-2-oxo-ethy I ]-3-m ethyl -7-( 2 -raethy i-5 -fl uorobenzy ! )-8- 
[(2-ami:nocyclohexYl)amino]xaru.hir!e 

(433) l42-(3-amino-phenyl)-2<)xo<nhyl]-3-methyl-7-{2HiH^thyl-541acMxibenzyl)-8-[^^^^ 
am i nocy clohex y 1 )ain i no] x an th i ne 

(434) 1 -(2- ( 3 - [bis(met haiiesulfonyl)-ami noj-phenyi ) -2-oxo-ethy i )-3 -raethy !-7-(2- 
jnethyl-5-tluorobenzy])-8-[(2-amjnocyclohexyl)amino]xaiithme 

(435) l-[2-(2-bromo-5-dimethylamino-phenyl)-2-oxo-ethyi3-3-methy!-7-(2-methyl-5- 
tluorobenzy!)-8-[(2-aminocydohexy!)ainitto]xanthitte 

(436) 1-[2-(3-nitfO-phenyi)-2-oxo-ethyi]-3-methyi-7-(2-methyl-5-f1uorobenzyl)-S-[(2- 
aminocyclohexyl)anuno]xantliine 

(437) l-[2-(3-methoxycarbonylatnino-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-methyi-5- 
jfluorobenzy!)-8-[(2-ami[nocydohexyi)amino]xanthine 
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(438) l-[2-(3-acetv1amino-phenvI)-2<>xo-ethv}l-3-methvI-?-(2-methvl-541uoro^ 

(4 ^'-1) l'l2-0~\\\ctho\\cs.iboii\ lainino)caibonvl|amuHM-p!it;u\i)-2-o\o-e{h\! 1-5- 

iuetln 2-n!t'ib\ !-'^-tluoiohen/\ 1 )-8-[(2-a!umoc\ (_i(>hex) l)ao«noJ\\»Uhjne 

( 440) j -| 2-{ aii>>fuetln LDiiitio-phens l)-2-t)\o-etln 1 j- '5-methvl-7-(2-nicthvl-5- 

t1u!>n-)ben/\ i )-S-f(2-ajninoc\c!ohe\y!)aminolxajithine 

< 44 1 ) \ -iuhia/ol-2-v i )uieth> ! |-3-methy!-7-(2-meth>l-5-{1uorobenzyl)-S-[{2- 

a.n5).fK>cvcioliexyl)anijnoJxa.n thine 

(442) 1 -[(isoquinolin- i -yi)methyl]-3-methyl-7-(2-methyi-5-fluorobenzj'i )-S-[(2- 
aminocyclohexvl )amino]xanthine 

(443) l4(isoqumoUn-4-yi)methylj-3-methy1-7-<2-methyi-5-fluQrobenzy!)-8-(;(2- 
aminocy ciohexyl )ami nojxanthi ne 

(444) 14f>enzo[d]isoisth!azol-3-y1)methy!]-3-methyl-7-(2-me^^^^ 
[(2-aminocy cl ohexy l)ami nojxanthi ne 

(445) ]-[(benzoid]isoxazo!-3-yl)methyl|-3-methy!-7-(2-metbyl-54liiorobenzy 
aaMnocyc! obex y 1 )ani i n o] xa n t h hie 

(446) l-[(pyridin-3-yl)methy!]-3-nR>thyl-7-(2-nu'thyl-5-fluor(ije^ 
atT3ifi{>cycIohexyl)a:mino]xanthjne 

(447) l-|(pyridm-4-yl)metiiy!]-3-methyi-7M2Hiiethyl-5-tluorobenzyi)-^ 
ami.nocyciohexyl)amino]xanthine 

(448) l4(isoxazol-3-yl)methyl3-3-methyi-7-(2-methyi-5-fli}oroben2yl)-8-[(2- 
ammocydohexyOaminoJxanthilne 

(449) 1-[(l-naphthyi)methyl]-3-methyl-7-(2-methyi-5-fluorobenzyi)-8-[(2- 
aminocyclohexyl)anuno]xantliine 

(450) l-[(aminocarbony1)methyl3-3-methyl-7-(2-methyl-5-fluorobenzyi)-8-[(2- 

aniinocyc!ohexy1)amino]xanthine 

(451) l-[2-(3-methanesu!tonyiaminoi7henyl)-2-oxo-ethyi]-3-methyi-7<2-methyl^ 
fluorobe«zyl)-8-[(2-aminocyclohexyl)aTmttojxanthine 
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(452) 142K2-nitro-phcnvi)-2-o\o<nhyi]-3-mtahyl-7<2-metJiyl-54luorobenzyl>S- 
ammoa ck>hf \\ I )amino]\anthme 

{453 ) 1 -S :-(2-ajn! no-phcn\ I )OHixo-ethyll-3-niethy!-7-(2-niethyi-5-fluofobej(izyi)-8-K 

{4^4) i-|2-l >-|()iietli\ laninK>Hl5aK<abun\;a''MnoJ-pheiiyl}-2-(jso-ethyl]-3-metiiyl-7-(2- 
nu'iln 1 - -t1 uouifuM v\ I j( 2-arnn^o>, \ ^ k'>bc\N 1 )a aiino]xattthme 
< 4'> ) \ ~\2'{ 2-dLet\ idouiuv,.^ k n t-2-o\o-ethy! j-3-methyl-7-(2-methyl-5-fluoroben2yl)- 
8-[{2-an!H)oc) clohew l)a!uiuo|\anihme 

(456) l-[6-methy]-pindin-2-yi)methyIj-3-methyl-7-(2-methyl-5-fiuorobenz\4)-8-[(2- 
aminocyclohexvl )amino]xanthine 

(457) 1 -1(1 -methy i-lH-indazol -3-yl)methyi3-3-methyi-7-(2-methyl-5-tluof obenz>'l)-8- 
[(2-aminocyclohexyl)amino]xati thine 

(458) l-(2-{3-[(metlioxycarobnyl)methyIamiiio]-pheny!)-2-oxo-ethyl)-3-met^^ 
methyl-5-iluorobenzyl)-8-[(2-aminocycloliexyl)amino]xanthine 

(459) 1 -cy anomethy i -3 -m ethyl- 7-(2-m ethyl - 5 -fl uorohenzyl )-8-S { 2- 
a.m i nocy c \ ohexy 1 )a.ni i n o jx an thine 

(460) l42-(24iydroxy-plHniyi)-2-oxo-ethyl]-3-methy!-7-(2-raetbyl-5-i1ucn^^^^ 
[(2-aminocycl ohexy l)aniino]xantJiine 

(461) l-[2-(2wnethanesu!fonyl-phenyl)-2-oxo-ethy13-3-methyl-7-(2-methyi-5- 
fluorobenzyi)-8- [(2-amiJiocyclohexyl)aTmno]xanthine 

(462) 1.42-{2-[(metlioxycarobnyl)methoxy]-phenyi)-2-oxo-ethyl]-3-methyl-7-^^^ 
metliyl-5-f{uorobenzy])-8-[(2-aminocyclohexyl)aniino]xattthine 

(463) l-[2-(2-cyanoniethoxy-phenyi)-2-oxo-ethyi]-3-methyi-7-(2-methyi-5- 
fluoroben2:yl)-8-[(2~aminocyclohexyl)aimno]xanthine 

(464) 1 -(2-{3-[(methyiaminocarbonyi)methoxy]-phenyl }-2-oxo-ethyl)-3-methyl-7- 
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{2-methyl-5-fluorobenzyl)-8-f(2-aminocyc1ohexYl)amino|xanthine 

1 4< iS ) i 2- 1 :)-f(aniinocarbon\l )mcthoKvl-pbeny! 1 -2~oxo-cth\ n-3-nieth\ 2-mcth\ 1- 

5-tluoToben/v) t-S-jC-aminocvciohewiteminojxanthine 

(4o^) lH"~{3-UdnnethvjdmuKva;hon\ M.-ui -lMoiv I }~2-o\o-et!i\ 1 M-n!t:lh\ l~7-(2- 
tiiethvl-'^-0itotobcn/vl>-S-jf2-d!ni,\x s^li-i'^^v^ ; r-no \<5nTb!ne 
( i-( l-o\o-4H-chiomcn-i-\ ^'^^-irct^^\ 1- -i:--BCtr\l--^-t1uo!obf n/sU-ti-I^Z- 
annuocvclohew I )ajnnu) |\anthiue 

<40$) J -|K3-n!Cihy!~pyriduv2-\i)uiethvlJ-^~nuHh>!-7-(2~nR't!n!-^-!]uofoben/> 0-84(2- 
aminocyciohexyDamino Ixanthine 

(469) l-[(5-methyl-pyrid!n-2-yi)methyl]-3-methyl-7H2-methy!-54luorobenzy!)-84(2- 
aminocyc!ohexyl)amino]xanthine 

(470) l-[(4-methyi-pyridin-2-yi)methyrj-3-metliyl~7K2-met:hyi-5~fluoroben^^^ 

ami.nocyclolteKyl)am!no]xanthine 

(47!) 14,(quitioline-4-yl)methyl}-3-methy!-7-(2-methy!-5-fluorobenzyi)-8-[(2- 

ami nocy ciohexy I )ami no] x atit hi ne 

(472) J4(quifmlir!e-8--y!)nie[}}y]J-3~methyl-7-(2-methyl-5-tluor^^ 

amiiiocyciohexyi)aini nojxanthi ne 

(473) J ~|( 5-nitro-isoqujno!ine- 1 -y !)methyi]-3-methyU7-(2-methyU5-f!uorobenzyl)-S- 
[(2-amjnocyclohexyl)amino]xanthine 

(474) 1 -1(2-0X0- 1 ,2-dihydro~quinoHne-4~yi)methyrj-3-metliyl~7-<2-metiiyi-5~ 
fluorobetizyl)-8-[(2-aminocyclohexyl)atninojxamhine 

(475) l-[(5-amino-isoquinoUne-l-yl)methy!]-3-methyi-7-(2-methyl-5-jEluorobenzyl)-8- 
[(2-aininocyclohexyl)amino]xa«thine 

(476) l-[2-(3-aminosuifonyl~phenyl)-2-oxo-ethylj-3-methyl~7-(2-methyl~5- 
fl«orobenzyi)-8-[(2-aiuinocyclohexyl)amino]xanthine 

(477) l-(2-phenoxy-ethyl)-3-methy]-7-(2-methy!-5-fluorobenzvi)-8-[(2- 
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am i nocy clohex vl)ami no |xanthi ne 

t -rs ) i -carboxN mcth\ !-l-nKth\l-7-( 2-metlivl-5-fluorobenzvi )-8-f(2- 
4 m 1 noc\ c 1 ohe\ V ) w on n o ] \4 o t h ui e 

(47v) l--0~oafho\\--pio(n])-"^~niet!)\l-7-{2-MeMnj-^-nuoT^ihen/\l>-84(2- 
an^in<x-^<.k^lK^\l)dnllno^a^lhine 

annuocwlohew DaniinoKantUiUt; 

<481 ) J -{2-phen\!-ett)> i )- >-mcib\ l~7~(2-ine{h\l-';~nuou)bt;ii/\ i)-8-[(2- 
amlnocycIohexyl)amino |xanttnne 

{482) 142-(3-amino-phenyl)ethyl]-3-methyl-7-(2-methy!-5-fluorobenzyi>8-[{2- 
aminocyc!ohexyl)amino]xanthine 

(483) l-[2~(pyrrolidin-I-yJ)ethyl]~3-methyi-7-(2-methyi-5-fluofobenzyi)-8~[^^^ 

ami.nocycloltex.yl)am!no]xanthine 

(484) 1 -[2-(piperi di n- 1 -yl)ethyl]-3-methyl-7-(2-methyi-5-jEluorobenzy!)-8-[(2- 

ami nocy ciohexy I )ami no |x atit hi ne 

(485) J42-(fnor(>hoi!n-4~yl)ethyl]-3-methyl-7-(2-methyl-5-fluorobenzyl)-8-[(2- 

aminocyciohexyr)ainf oojxanthi ne 

(486) 1-[2-(piperazin-1~yl)etbyl]-3-methy!-7-(2-methy!-5-fluorobenzyi)-84.(^^ 
aminocyc!ohexyl)amino]xanthine 

(487) 142^■4-methy^)ipera/Jn-l-yl)et:hyi]-3-methyi-7-(2-methyl-5-lluofobenz^^ 
aminocyc}ohexyl)amino]xanthine 

(488) l-(3-hydroxypropyl)-3-methyl-7-(2-methy!-5-fluorobenzyi)-8-[(2- 
ami nocydohexy1)amino]xanthine 

(489) l-(3-metlioxypropyi)~3~niethyi-7-(2~methyl-5-lluofobenzyi)-8~[(2- 
am inocy ciohexyl)ami nojxantbi ne 

(490) l^3-ethoxypropyl)-3-metbyl-7-(2-methy!-5-f!uorobenz>1)-8-[(2- 
aminocy c! ohexy l)am i Ji o]xanthin e 

(49 1 ) 1 -[3-(djmethy]ajiuno)propyl j-3-methyl~7-(2-methy{~5-fluorobenzy!)-8-[(2- 
aminocyclohexyl)amino]xanthine 
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(492) 143KPNn'olidin-l-v1)propvlj-3-methyl-7<2-mtnhyl-5-fluorobenz>i)-8-[(2- 
ammoa cloht- \\ I )amino]\snthjne 

{4«3 ) 1 -S n pholin-4-v 1 )pt op> 1 ]-3-methy1-7-{2-methy1-541uoroben23?l )-8-[(2- 

( 404) j .| p, pet d /m- i -\ Hpt op\ 1 ]-3-methyl-7-(2-methyl-5-tluorobenzyl)-8-[(2- 

amiiK><.vciohe\%l)amtno]\atithtnc 

^495) I .| 5.^ 4-5nfc;ths l-pipeia/jn- 1 -> I )propyi]-3-methyi-7-(2-methyl-5-tluoroben2:yl)-8- 
[(2-a!ninoc\ clohe\yl)ainino]\amhine 

(496) l-(pyrrolidin-L-yl-caTbonylmethyi)-3-methyl-7-{2-methyl-5-fluorobetizyl)-8-[(2- 
aminocyclohexvl)amino]xanthine 

(497) 1 -(pi peridin-1 -y l-carbony imethyl)-3-methy i-7-(2-methy i-5-fiuof obenzy I )-8-[(2- 
aminocyc!ohexyl)amino]xanthine 

(49S) I-(morpholjn-4-yl<arbonylmethy!)-3-methyi-7<2-m 
am inocy clohexy I )am { nojxanthi ne 

(499) 1-|24341uoro-44\ydroxy-phenyl)-ethyr|-3-methy!-7-(2-meTbyl-54liioroben 
[(2-ami.nocyclohexyl)ainino]xa!ithine 

(500) 142-(4-metlK>xy-pheoyl)-ethyr|-3-nK^thyl-7-(2-nu^.thy)-54liKM^^^^ 
aminocycIohe.xyr)a:mjno]xanthjne 

(501) l-[2<4-ethoxy-piiei\yl)-ethylJ-3-methyi-7-(2-raethy!-5-fluorobenzyi)-8-[(2- 
ami.nocyciohexyl)am}no]xanthine 

(502) l<2-{44(carboxymethyl)oxy3-phenyl)-ethyl)-3-me%l-7<2-nitthyl-5 
fluorobenzy!)-8-[(2-aminocydohexyl)ainitto]xanthitte 

(503) 1-[2-(2-fluoro-54iydfoxy-pheny1)-ethyi]-3-methyi-7<2-methyl-5-f1uorobenzy'l)-8- 
[(2-aminocyciohexyi)aminojxanthine 

(504) 1 -[2-(3 -methoxy-phenyl)-ethyl]-3 -methy l-7-(2-methyl-5-fluorobenzyl)-8-[(2- 

aniinocyc!ohe,xyl)amino]xanthine 

(505) l-(2-[3-(carboxymethy!oxy)-phenyl]-ethyU-3-methyl-7-(2-methyl-5- 
lliJorobe«zyl)-8-[(2-aminocyclohexyl)aTmttojxanthitte 

(506) l-(2-{3-[(ethoxycaibonyl)methyloxyj-phenyi)-ethyl)-3-me%l-7-(2-methyl- 
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5-fliiorobeiizvl)-8-[f2-arainocvdohexvI)amino]xaiithine 

t ^07) i -p-(2-hvdio\\ -phen\ n-eth\l]-3~metinl-7-(2-metlnl-^-tluoioben7\ I )-S-[(2- 
4 m 1 noc\ c 1 ohe\ V ) w on n o ] \4 n t h ui e 

p{i8) 142-t:-incaK>\\-pfieii\!K>an!l-">--K'th\]-7K2-nK-tln]-';4luou}bco/\l)~8-[{2- 
aniiuoa tiulK-w 1 )dniinol> anlhtne 

(>U'>) l-[2~[2-tcaTbo\\mci''s'.>\s J -ttn\] ,-^-nlCtlnl-7-(2-Jne^lni-^- 
iluo^obt;nzsl)-8-[(2-.v'- s\\ .<,> ^ line 

{^]0} \~{2- {2'[{mt.n\\o\\ cai bom i jiuethv ,o\y ]-phenvl J-eth) i j-l-melhs l~7-< 2-melhN l~5- 
fluorobenzyi)-8-[(2-aimmocyclohexy! )aminojxaiithine 

(511) l-[2-{4-hydroxymethyi-phenyl)-ethy!]-3-methy!-7-(2-methv1-54luoro 
[C2-aminocyclohexyl)ami nojxanthi ne 

(512) l-(2~[4-(Tnelhoxycafbonyl)-phenylj-etliyl)~3-methyi-7-(2~methyl-5- 
tl uorobetizyl)-8-[(2-ami nocyciohexyI)ami nojxanthi ne 

(513) l-(24.4-(carboxymethyl)-phenyl]-ethyl>-3-methy!-7-(2-methyl-5-fluorobenzy!)- 

8-|( 2-ani inocy cl ohexy 1 )am i no |xanth i n e 

(514) l-(:2-*44(DR^tjioxycarbonyl)nKl-hyr]-phenyrS-et^^^ 
fliK>robenzyi)-8-[(2-amiiK')cycJobexyl)a!nino]xaiithine 

(515) 1-{244<2-carboxy-ethyl)-phenyl]-ethyl>-3-methy!-7-(2-me%l-5-fiuorobenzy-])- 
8-[(2-amj nocy cl ohexy I )ami nojxant hine 

(5 16) 1 -(2~{4-[2-(methoxycarbonyl)-ethyl]~phenyl ) -et:hyi)~3~methyi-7-(2~methyl-5- 
fluorobeRzyl)-8-[(2-amijiocyclohexyl)atninojxamhine 

(5 1 7) 1 4.2<3-methyUpheny!)-ethy!]-3-methyl-7-(2-methyl-5-fluorobenzy])-8-[(2- 
ami nocydohexy1)amino]xanthine 

(5 1 S) 1 42-(3-carboxy-phenyl)-et:hyi]-3-methyi-7-(2-methy l-5-lluofobenz>4)-8~[(2- 
aminocy ci ohexyl)ami nojxanthi ne 

(5 19) l-{2-[3-(ethoxycaitonyl)-phettyl]-ethy! }-3-methyl-7-(2-methyl-5- 
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fluoiobenzv!)-8-f(:2-aminocvc!ohexy!)araino|xai>thine 

1 520) M 2-[:)-(ca[bo\\metliv!)-pheny!]-etin l}-i-mcth\ i~7-{2-mc{h\ l-S-fliu^obcn.'s IV 
S-j(2-ajn5noc\clolK-\\ iKiiUinojxanthme 

p2 1 ) 1 "^-^Oncthcix} cashoiiv i )ineih\ l]-phenv! }-eth\ 1 }- ^-nieUn !-7-(2-n!t'ib\ !-5- 
fluutobeuA h-S-[{2-(ifuitiuc\tlohcx\i)ann\o|\aiu \v i. 

{ -^22) 1- [2~[ =:-t2-t-a£bo\\ -etb\l)-phc "sx P-eiln , :icth\ i-7-(2-mctlni-5~nuo{obcn7N 1 )- 
t<-|<2-<iuunocs clohewl tamuki|\aiUjirv 

<^2>) J-{2-(V[2~OnetKo\vcaibon\U~eih\lJ-(>henvlht^tb>l)-'^-fnL'}b\!-7-(2-njelh\l~5- 
fluorobenzyi)-8-[(2-aiminocyclohexy!)ai"nino|xanthine 

( 524) 1 -[2-(2-raethy l-phenyl)-ethyi]-3-methy 1 -7-{2-methy I -5-fIuorobenzy})-8-[(3- 
aminocyc!ohexyl)amino]xanthine 

(525) l-[2~(2-cafboxy-phenyi)-ethylj-3-methyl~7-(2-metliyl~5~.tluorobenz;yl)-8-[(2- 

ami.nocycioheKyl)am!no]xanthine 

(526) l-(242Kmethoxycarbony!)-pheny!]-ethyl}-3-methy!-7-(2-methy!-5- 
fluorobenzyI)-8- [( 2-am j n ocy cl ohexyi)aminojxamhine 

(527) 1 -[2-(4-fluoix>plieny i )-eihyl]-3-methyi-7-(2-methyi-5-fluofobenzyi)-8-[(2- 

aminocyciohexyl)ainf oojxanthi ne 

(528) J-[2^4-cb!oroi>henyr)-ethy!]-3-methy!-7-(2-methyl-5-fluorobenzy])-8-[(2- 
aminocyciohexyl)amino]xanthine 

(529) l-[2~(4-bromo-phe{vyi)~ethylj-3-methyl-7-(2-methyl~5-tluorobenzyl)-8-[(2~ 
aminocyc}ohexyl)amino]xanthine 

(530) 14.2<4-cyano-pheny])-ethyi]-3-methy!-7-(2-methyU5-f!uorobenzyl)-S-[(2- 
ami nocydohexy1)amino]xanthine 

(531) l-[2<44rit1uoromethoxy-phenyi)-ethylj-3-methyl~7<2-metliyl~541uorobenz^ 
[(2-aminocyclohexyl)amino3xanthine 

(532) l-[2-(4-methyIsidf"anyl-phenyl)-ethy!]-3-methy!-7-(2-methyl-5-fl^^ 
[(2-arainocyclobexyl)amino|xaiithine 

(533) 142~(4-methylsu!finyi-phenyl)~ethyi]-3-methyl-7<2-me% 
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8-((2-aminocycl ohexyl )amino|xantlhine 

(5,51) i4:-{l-methNhu!t\Mnl-phemi)-ethy!l-3~methNl-7-(2-meth\l-S4luou^bcn7\l) 
j(2-an-!UKv\ ^.io}le\^ l)amino|\amhine 

p"^?) 14"~t4-iuiliiou)ineth\!-(>henv!Vet|j\ >'i-n)t;ib\ i-7-(2-n)ulh\ l~5-lliiuiuUen/\ U-S- 
|f 2-d!ntnc'i.\ cliihewj miT)!no]\dutii!no 

annuocvvlohew I }anv <^|^>'1l c 

< ^ >7) J -<2-(4-[(n»et!i\ icafhoii) i Kui5nutj~pbt^>i\ i ; -eihvi )-^~n)et!j\ l-7-(2-niet!i\ i-5- 
fluorobenzyl)-8- [(2-aiminocycl ohexy ! )ani i no [xanthi ne 

(538) lK2-{44(methyisulfonyl)ammol-phenyl}-ethyl)-3-methYl-7-(2-methY}-5- 
fluorobenzy! )-8-t(2-aminocyc!ohexyi)ainino}xanthine 

(539) l-(244-(ajRunoGart>onyi)~phenyl]~ethyi)-3-methyl-7-(2-methyl-5-t1uorobenzyi)^ 
8 -|(2-am inocy cl oihex'yl)ami nojxamhine 

(540) l-(244-(methylaminocarboiiyl)-pheny1]-ethyi}-3-methyU7-(2-me%U5- 

fliwrobenzy!)-8-[(2-amifiocyclohexyl)araino|xanthine 

(541) l-(244<di.methy!amiTUicaTbonYr)-phenyi|~ethyl}-3-m^ 
fliK>robenzyi)-8-[(2-aoMiiocycloliexyl)a!nino]xaiithine 

(542) J-{244-(am'iiH-)sulfonYl)i5henyl]-ethy!}-3-methy]-7-(2-met^^^ 
[(2-amjnocyclohexyl)amino]xanthine 

(543) l-(244-(methylaminosuifonyi)~phenyl]~ethyi)-3~methyl-7-(2-methy 
fluorobenzyl)-8-[(2-ami}iocyclohexyl)atninojxamhine 

(544) l-(24.4-(dimethy!amittosu]fonyl)-phettyl]-ethy!}-3-me%l-7-(2-methyi-5 
jfluofobenzyi)-8-[{2-aniitnocydohexyi)aminojxamhine 

(545) l-[3-(ethoxycarbonyi)-pfopyl]~3-methyi-7~(2-methyi-5-iauofobenzyl)~8-[(2- 
am inocy ciohexyl)ami nojxanthi ne 

(546) j42-(3,4.dimethyl-phenyl)-ethy!]-3-me*yl-7-(2-methyl-54luorobenzyI)^^^ 
aminocyc! ohexy 1 )am in ojxan thine 

(547) l-[2-(24luoro-5~chloK>pheny!)~ethyl]-3~methyl-7-(2-methy!-5-fluoroben^^^ 
[(2-a«iinocyclohexyl)amino]xanthine 
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(548) 142^3. ^-dimethoxv-phcnvlHnh\!]-3-metJiyl-7<2-metJiyl-54luorobenzyl^ 
ammoa doht- \\ I )amino]\anthme 

{54«) 1 -S :-(nap}Uhak-iie-:-x S )-ethvl]-3-iTiethyl-7-(2-methy!-5-fluorobenz>4)-8-[(2- 

( s<;o) i -1 2-{in J id5ii-'^-\ \)-<iih\ \ j-3-raeth> l-7-(2-metliyl-5-t1uorobenzyl)-8-[(2- 

amiiK>i.sci!>hc\\l)amtno]\atithtnc 

< 5> I ) \~\ 4-pl!en\ i-huw\ l-3-n)eUivi-7-<2-niethyl-5-f{uoroben2yl)-8-[(2- 
anjf noc\ cioftex) 1 )f)uunoJxanthine 

(552) l<2-phenylsulfanyl-ethyI)-3-methyl-7-(2-methyl-5-fIuorobenzyl)-8-[(2- 
aniinocydohexyl)amino]xanthine 

(553) 1 -(2-phenylsu1finyl-ethy i)-3-methy i-7-(2-methy1-5-fluofobenzy I )-8-|:(2- 
aminocy ciohexyl )ami nojxanthi ne 

(554) I-(2-phimylsu!fonyl-ethyl)-3-methy1-7-(2-methyl-54lucmjben^^^ 
amlnocy ciohexyl )ami nojxanthi ne 

(555) ]4.24'341uoro4>henyl)-2H>xo-ethy1]-3-methyl-7-(2-raethyl-541uo^r^^^^^ 
aminocyc! obex y 1 )ani i n ojxa n t h i n e 

(556) l-[2-(3'<;hloro-pheny))-2-oxo-ethyil-3-methyl-7-(2-ntetliyl-5-fluoroben2y'))-8-[(2- 

aminocycIohexyl)a:mjno]xanthjne 

(55 7) 1 -[2-(3 -brom o-pheny ! )-2-oxo-ethy l]-3-methy ! -7-(2-methy ! -5 -fluorobenz>'i )-8-:[(2- 
ami.nocyciohexyl)araitio]xafithiiie 

(558) l-[2<3-methyl-phenyl)-2-oxo-ethylj-3-metiiyi-7-(2-nitthyl-5-f1uoroben2yl)-^ 
aminocyciohexy!)ami[no]xanthi[ne 

(559) 1-[2-(3-trifluorQmethyi-phenyl)-2-oxo-etliy1]-3-niethyl-7-(2-niethyi-5- 
fluoroben2:yl)-8-[(2~aminocyclohexyl)aimno]xanthine 

(560) l-[2<2-methyl-phenyi)-2-oxo-e%l]-3-methyi-7-(2-methyi-5-fluorobenzyl)-8-[(2- 

aniinocyc!ohexy!)amino]xanthine 

(56 1 ) 1 -[2-(3 -ditluoromethoxy-plienyl)-2-oxo-ethY n-3-methyi-7-(2-methy1-5- 
fliJOfobe«zyl)-8-[(2-aminocyclohexyl)aTmnojxanthine 

(562) l-[2<34ritluoromethoxy-phenyl)-2-oxo-ethyl3-3-methyl-7-(2-methyl-5- 
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lluorobenzv!)-8-f(:2-aminocvc!ohexy!)araino|xai>thine 

t ^< ) i -p-{ Vctho\v-phcnvl)-2-o\o-etlivll-3-mcthvl-7-(2-mcthvl-^4li]0! obt-n/N l)-ij-[(2- 
4 m 1 noc\ c 1 ohe\ V ) w on n o ] \4 n t h ui e 

fluu!obeuAh-8-[{2-v-ifU!tKK\i.'obj\'-'!.^rii 1 \ai Ml 

iluoiobt;nzsl)-8-[{2-anunocydohex>! !("^)K\^]\aui luit 

< ^Ot>) j -|2-{ >-c\ clopentyloxy-phem 1 )-2-oxo-e{h\ lJ~T-nuHh\ !-7-{^2~nuHii\ l-*^- 
fluorobenzyl)-8-[(2-aiminocyclohexy!)aminojxanthine 

(567) l-[2-{3<ydopropylmethoxy-phenyl)-2-oxo-ethyi]-3-methy!-7-(2-methyl-5- 
fluorobenzy! )-8-t(2-aminocyc!ohexyi)ainino}xanthine 

(568) l-(243-(2,2,24rji1uoroethoxy)-phenyl]~2-oxo-ethyl}-3-metliyl~7-<2-metliyl-5- 
tluorobenzyl)-8-[(2-am5nocyciohexyI)amino]xanthine 

(569) 142-(44Tydrosy-phenyl)-2-oxo-ethyll-3-methy]-7-(2-methy!-5-fluarobenzy'l)-8- 

[(2-am!nocyclohexyl)amino]xantliine 

(570) l-(24:><metbylcarbonyh«nino)-phenyi|~2-oxo-e%l)-3-metliyl-7H'2-meU^^^ 
fliioroben2yi)-8- [(2-aoiiiiocycJ oljexy 1 )a!n i no ] x an th i ne 

(571) l-(2-:[3-(aminocarbonyiammo)-pheny!j-2-oxo-ethyl}-3-metliyl-7-(2-methyi 
fluorobenzyi)-8-[(2-aminocyclohexyi)araino]xanthine 

(572) l-(2-[3-(methylaminocartonyiamino)-phtmyi]-2-oxo-ethyij-3-methyl- 
metliyl-5-f{uorobenzy])-8-[(2-aminocyclohexyl)aniino]xattthine 
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(573) l-{2-[3-(dimcthy!aminocarbonvIamino)-pheny!]-2-oxo-etliyl)-3-methyi-7K^^ 
jnetin i-^-f1u<Mobcnzvn-8-ff2-aminocvclohexyl mminolxantliine 

(574) 1- ; 2-i i-< metln Lsultoin iamino)-phen> l|-2-oxo-elhyi)-3-raethy^-7-(2-methyl-5- 
iltiOKlbcn/\l)-8-[(2-dintnoo\oiohe\^ ! ^tiintrojximlhine 

( '^"''^) i - 1 2-1 >-ui'^i!"o$uironvn-plK-tn i |-2-o\o-eih\ ! 1 -■?-methyl-7-(2-me^hyi-5- 
^1u!>Iobon/^i)-S-|■(2--.■Jinin^K^c!ohc\\ i)a-siiro|\anthiPC 

(576) i-{2-|3-ni)eilnlan»tu)vUl>s:)-p:)(;a\ll-:-o\o-e!hyi}-3-methy1-7-(2-^^^ 
fluoroben/) i )-8-[(2~vJ!n}i!nc\ cioliexyhaminojvanihine 

(577) 1 - { 2-[3-(dimethy!aminosulfbnyl)-pheny! j-2-oxo-ethyl )-3-methy!-7-{2-methyl-5- 
fluorobenzy!)-8-[(2-ami[nocydohexyi)amino]xanthine 

(578) l42-(3-ethynyl-phenyl)-2-oxo-ethyi]-3-methyl-7-(2-niethyl-5-fiuorobenzy1)-8- 
[(2-aminocyclohexyl)amino]xan{:hine 

(579) l-[2-(3-cyano-phenyl)-2<>xo-etliy1]-3-methyl-7<2-methy!-5-fluorobaizyi)-84^^^^ 
amlnocyc!ohexyI)amino]xanthine 

(580) 1 -{2-i3-{aniinocarbofiyi)-phenyl ]-2-oxo-ethy! | -3-methyl-7-{2-methyl-5- 
fl uorobenzy i .)-8- [(2 -ami uocy ci oh exy \ )ami no]x anilvi ne 

(58 i) l-{2-[3^;methy)aminocattwnyl)-phenyl]-2-oxo-ethyl5-3-nunb 
fluorobenzyI)-84(2-aminocyclohexyl)araino]xanthine 

(582) 1 - ( 2-[3-(dimethy ! ami nocarbony i)-phenyrj-2-ox o-ethy i j -3 -methyl- 7-(2-methyl - 5- 
fluorobenzyi)-8-[(2-aminocyclohexyl)aminoJxantirine 

(583) l-(2-[3-(methylsulfeiyl)-phenyiJ-2-oxo-ethyl)-3-methyl-7-(2-methyl-5- 
tluorobenzy!)-8-[(2-aminocydohexy!)ainitto]xanthitte 
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p ii4 ) 1 - ^ 2-p -< tiietin 1 sLilftTU D-phcnvl j-2-oxo-ethvn - ) -methyl -7-{2-methyl-S- 
tl!,K>[obt*!i7\ S )-8-[( ^-annnocv t'lohc\'\ nannno]\anthine 

( ^S"! ) 1 iutt In Lsu) foin iVphens ! i-2-()\o-eth\ I } -3-metliyi-7-<2-metliyi-5- 

( s^^o) i -1 2-{ i-phen\ l)-2-(.>\o-eth> lj-3-methyl-7-(2-methyl-5-fluorobenzyi)- 

8-j(2-aminoc\cloht'^\ lKitnino!\.Mithinc 

(587) ]-P-u5-nitnto---ne ^\ ^t-^l)-:-o\o-c;lh^:|-^-^nethyl-7-(2-^ne^hyi-5- 
fluo^oben/\ i )-8-[(2~v5nuiint.\ Uohexy haminojvanihine 

(588) 142-(pyndjn-3-yl)-2-oxo-ethylj-3-methyl-7<2-methyl-5-fluorobenz>'l)-8-[(2- 
aminocyclohexvl)amino]xanthine 

(589) 1 -12-(tliran-2-y i)-2-oxo-ethyl3-3-methy i-7-(2-methy1-5-fiuof obenzy I )-8-[(2- 
aminocydohexyl)amino]xanthine 

(590) 142-(thjophen-2-yl)-2-oxxvethyi]-3-methyl-7-(2-methyl-5-flitoro^ 
aminocycIohexyOaminojxanthine 

(591 ) 1 -|2-(thiazol e-2-y ! )-2-oxo-ethy 1 |-3-methy I -7-(2-methy ! -5-f1 uorobenzy ! )-8- [(2- 
i nocy c ! ohexy 1 jam i n o] x an thine 

(592) 142<thiazole-5-y0-2<>xo-ethyl]-3-met!n!-7-(2-nH^tbyl-541acMXibenzyl)-8-[(2- 
aminocycIobexyl)a:mino]xanthine 

(593) l-[2-(thiazole-4-yl)-2-oxo-ethy1]-3-methyl-7-(2-methyl-5-fl«orobenzyI)-8-[(2- 
ami.nocyciohexyl)ainino]xanthiiie 

(594) l<2-phimyl-2-hydroxyimino-ethyl)-3-methyi-7-(2-methyJ-5-fl«orobenz>4^^^ 
aminocyciohexyl)ami[no]xanthi[ne 

(595) 1-(2-phenyi-2-methoxyimino-ethyl)-3-methyl-7-(2-methyi-5-fluorobenzyi)-8-[(2- 
axTjinocyclohexyl)anuno]xantliine 

(596) 1 -(2-oxo-propyi)-3-methyl-7-(2-methyl -5-fiuorobenzyl)-8-[(2- 
aminocydohexy])amino]xanthine 

(597) l-(2-oxo-buty1)-3-niethyl-7-(2-methyi-5-jfluofobeiizyi)-8-[(2- 
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am inocy clohex vl)ami no |xanthi ne 

t ) i ^ -mcth\ l~2-o\o-biity! )-3~metln'l-7-( 2~metliyl-5-fluorobenzyl)-8-[(2- 
4ounoc\clohe\v))<inuiio]\4i'!thuie 

1 H"~os clupfopN l~2n'\4)-e*h\ i )- >-M!t;th\ l-"-(2^ne{hyI-5~floorobeiizyl)-8-[(2- 
aniiuoa ciuhe\\ I )dnunol\ani> 

iWO) l-(2~c\c!ohe\\ ^-2-o\.^-c; h'^-i-ethx l-"-(2-methyl-54lLiofobenzyl>8-[(2- 
annuocwlohew l)ajnnu)|\antiV''t; 

(001 ) J-< 3-diine{h\!arnuK>2,3-du)\u-()K-)py!)~r>-viTelhyl-7~(2-melhyl-5-fl^^ 
[(2-ammocyclohcx> 1 )aminojxanthine 

(602) l-[3-{piperid!n-l-v!)-2,3-dioxo-propy!]-3-methy!-7-(2-methyU5-fluorobenzyl)-8- 
((2-aminocyclohexyl)ami nojxanthi ne 

(603) l-(2~phenyl-2-hydfoxy-et:hyi)~3-methyl-7-(2~methyl-5-fluofobenz>4)-8~[(2- 
aminocydohex>l}amif!o|xafith}ne 

(604) I -(2-pheii\ 1-2-hN drow-propyl )-3-methy!-7-(2-methy!-5-fluorobenzyl)-8-[(2- 

ammocvclohew l)anii'io|s,, nt 

(60^) i-C-pheinl-: Kx. e*!f> !)-3-methy{-7-(2-methyl-5-fluoroben2:yl)-8-[(2~ 

aminocvdohe\vl)an)!uol\antl ,uc 

(606) j -[f qutnazoK n '1 \ I )mcHi\ l]-3-metliy!-7-(2-methy]-5-fIuorobettzyl)-8-[(2- 
anunocv ciohexyl )aminolxan thine 

(607) l-[(5-niethyl-5soxa7ol-3-y!)methy{J~3-niethyi-7~(2-methyi-5-iauofobenzyl) 
aminocyciohex) l)aminolxanthine 

(608) l-[(oxazoU2-y!)methyl]-3-methyl-7-(2-methy!-5-fluorobenzyi)-8-[(2- 
ami nocydohexy1)amino]xanthine 

(609) 14(.lH-indazoi-3-yi)metbyrj-3-metiiyl~7H2-met:hyi-5-fluorobenzyl)-84X 
am inocy ciohexyl )ami nojxanthi ne 

(610) 14(54luoro-benzo[d]isoti^iazol-3-yl)methyl]-3-methy!-7-(2-methyl-5- 
fl uorobetizy ! )-8- [(2-am! nocy c! obexy i )ami nojxant hi ne 

(61 i) l-[(541uoro-berm:)ldjisoxazoI-3-yl)methyl]-3-methyl-7~(2-methyi-5~ 
fluorobenzyi)-8-[{2-aminocyclohexyl)atninojxamhine 
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(oi::) 1 -K""-"!*- tSi^ !-beu /o{d jj60xa/ol- 3-vI)meth\ 1 |-3-niethyl-7-(2-methyl-5- 

tlu<.>[obt*!i7\S)-8-[(-~a}mnocvt']ohc\'\namino]\anthine 

( 0 i ^ ) 1 -1( ^-nietbx I -iK-n^ofd |i sothiazoi- j -s l)inet In j |--?-methy1-7-<;2-methy1-5- 

iltiOKibcn/\ l)-8-[( 2-dintnoo\ olohew !)aimnoj\dnihine 

( A 1 4) i -( 2-u clohew \-<iih\ \ )- >-mfthyi-7-(2-met]i> l-5-t1uorobenzyl)-8-[(2- 

amiiK><.vciohe\%hamtno]\atithtnc 

(015) \-\2~i 2-di n LKu tmieUiow-phenv ] Vethy n-3-metliyI-7-(2-methyl-5-f{uoroben2y!)-8- 
[(2-ainHK)C>clohe\yl)ammo]\amhine 

(616) l-[2-(2-diiluoromethoxy-phenyl)-2-oxo-ethy!j-3-methyl-7-(2-methyl-5- 
fluorobenzy!)-8-[(2-ami[nocydohexyi)amino]xanthine 

(617) l42-(24rif1uoromethoxy-phenyl)-2-oxo-ethyi3-3-niethyl-7-(2-niethyl-5- 
lluofobenzy!)-8-[(2-aminocyciohexyi)araino]xanthine 

(61S) 142-(indan-4-yl)-2-oxo-ethyIj-3-methy!-7<2-methyl-5-f!uorobenzyl)-8-[(2- 
aminocycIohexyOaminojxanthine 

(619) 1 -[2-fbenzo[ ! ,3 ldioxo!-4-yl )-2-oxo-ethyl|-3-meThyl-7-(2-metbyl-5-tluofobenxyl)- 
8-[(2-afnir!Ocyclohexyl)aniiiio]xanilvine 

(620) 142-(2,2HiifliK>ro-benzo[l,3|dioxol-4-yl)-2-oxo-eihyn-3-nunbyl-7-(2-meth^^^ 
fluorobenzyI)-84(2-aminocyclohexyl)araino]xanthine 

(62 1) 1 -[2-(naphtho- 1 -yl )-2-oxo-ethy i ]-3-methy i -7-(2-m ethyl -5 41 uorobenzy 1 )-8-[(2- 
ami.nocyciohexyl)am5no]xanthiiie 

(622) l-[2<24sopropyi-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-methy!-5-fl«orobenzyi)-8- 
[(2-aminocyclohexyl)aniino]xattthine 

(623) 1-[2-(2-cydopropyl-phenyi)-2-oxo-ethyl]-3-methyi-7-(2-methyi-5-fluorobenzyi)- 
8-[(2-aminocy cl ohexyl )ami nojxanthme 

(624) l-[2<2-cydopent>i-phenyl)-2-oxo-ethyl3-3-methyl-7-(2-methyl-5-fluorobenzyi)- 
8-[(2-ammocyclohexyl)amino]xanthine 

(625) 1 -[2-(2-pheny1-pheny1)-2-oxo-ethy i ]-3-methyi-7-(2-methy1-5-t1uofobenzy I )-8- 
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[(2-am5nocydohexvl)aininojxanthine 

tD2f') i 42-(2<\ck>|UMitvImetho\\-phcnvl)-2Hi\o~et1ivll-3-nieth\l-'"-f2-mcth\ lo- 
ll uorobtn'\l)-S-| (2-.iin5uoc\ cSobew !)aminoj\anthjne 

((>27) 1-O~pl!t;o\ !-2-n\o-p{ op\ \ )-"-n!cth\ l-"-(2-ineih\}-'!-nuoiul5Lii/\ !)-8-[(2- 
aniiuoa ciuhe\\ I Ijnunolxanlhtne 

i(>2ii) >~phcn^]-1Hl\vvprop^l)-1-mct^\l~■^-(2-T^c:^\l-■'-)•^uoloben/^IV^-[f2- 
an!n!oc\ vlohew l)amino|\anthiue 

< 02*^)) J -[2-(2-n»etb> !an«no-pben\ l)~2-o\o-etii\ i j-2)-jut;Jb\ !-7-( 2-ineihN l~5- 
fluorobenzyi)-8-[(2-aiminocyclohexyi)ai"ninojxanthine 

(630) l-^2-[2<N-cyanoiTiethyl-N-iBethyUammo>pheny!l-2-oxo-ethyU-3-inethyl-7-(2- 
niethyl-5-fiuorobenzy1>8-(.c2-aminocyclohexyl)ami nojxanthine 

(63 1 ) 1 -[2-(2-cyajnomelhyiaraino-pheny l)-2H>xo-ethyi]-3~methy l-7-(2~methy 1-^ 
tluorobetizyl)-8-[(2-amjnocyclohexyI)aminoJxaTithine 

(632) 1 -(2- { 2-[(methoxycarbonyl)methy!a!-nino]-phenyi ) -2-oxo-ethyl>3-methy!-7-{2- 

methyl -5-tluofobenzyl )-8-[{2-am!nocyci ohexy j )amino jxantliine 

(633) l-[2-(2-metbylsiyfonyJamino-pheny!)'2H>xo-eihyi]-3~niethyi-7-(2~meth^ 
fliK>robenzyi)-8-[(2-aminocyc!olK'xyl)a!nino]xa,nthine 

( 63 4) I -[2-(3 -methylanii no-pheny r)-2-oxo-cth y ! ] -3 -m ethyi-7-(2-methyl-5- 
fl uorobenzy ! )-8- [(2-anii nocy ciohexy !)ami nojxant hi ne 

(635) l-(2~[3<N~cyaiH>methyl-N-methyl-amino)~phe:nyi]-2-oxo-ethyl}-3-methyl~7-(2^ 
methyl-5-fliiorobenzyl)-8-[(2-aminocyclohexyl)amino]xar!thine 

(636) 1 -(2- { 3-[(di[methylainino)sufonylamino]-phettyl }-2-oxo-ethyl)-3-methyl-7-(2- 
methy 1 -5-t1uorobenzyl)-8-[(2-aininocyclohexy 1 )amino]xanthine 
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(63?) l-(2-{3-[(morpholin-4-yI)sidfonylamjno]-phcnvl|-2-oxcHe%l)-3-methyl-7-(2- 

!netlni-^-nu<MobcnzvlV;^-ff2-amjnocvclohexyl>aminolxantlune 

( 0 ) l'l~-0 -at ^1' noMiUbiu lafniuo-phen\ l)-2-o\o-etiiy! ]-3-niethyl-7-(2-methyl-5- 

iltiOKlbcn/\l)-8-[(2-dintnoo\oiohe\^ ! ;dinuH}|\iin{hine 

( <■> >9) i -1 2-{ Veili\ Uul Tons iani!tH>-plK>nv! j-:^-o\o-olhs l]-3-methyi-7-(2-methyi-5- 

tluoiobon/s i ^S-fJ^-vitniniKsclohcw \ )janro|\anthiPC 

(C>4f») i-|2-u'-jsop!op\ Isi ''.viNljir.ru-plieuv }-2-o\<.vethYi]-3-methyl-7-(2-methyl-5- 
fluoroben/) i )-8-[(2~vJ!n)i!oc\ dohtixyhaminojvanihine 

(64 i ) 1 - { 2-[3-(2-oxo-imidazolin- 1 -yD-phenyl j-2-oxo-ethyl }-3-methyi-7-(2-Tn.ethyl-5- 
fluorobenzy!)-8-[(2-ami[nocydohexyi)amino]xanthine 

(642) 1 -{ 243-(3-methyl-2-oxo-imidazoiiciine- 1 -yl)-pheny13-2-oxo-ethy I )-3-methyi-7- 
(2-methyl-5-11uofobenzyi)-8~[(2-anunocyGlohexyl)amino]xajn;thine 

(643) l-{2-[3-(3-methy1-2,5-dioxo-imidazo!jdine-i-y1)-phenyl]-2-oxo-et^^^^ 
7-(2-methyl-5-fluorobenzyl)-S-[(2-aminocyclohexyl)amhio]xantlii^ 

(644) ]-{2-|3^3-methyl-2,4-dioxo-5m!dazo[idine-l-yi)-pheny1|-2-oxo-ethyr|- 
7-(2-methy 1 -541 uorobenzy 1 )-8-[(2~ami nocy ci ohexy i )aniifu> |x 

(645) 1 -f (l-methy!-2-oxo- 1 ,2-dihydro-qui nol in-4-y I )raetbyl]-3-methyi-7-(2-methyI-5- 

flu.orobenzyI)-84(3-aminocy'dohexyl)araino]xanthine 

(646) l-[(2-oxo-l,2-dihydro-qumazo!in-4-y!)niethyl]-3-methy!-7-(2-meibyl-5- 
fluofobenzyi)-8~[(2-aminocyciohexyi)araino]xanthine 
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(647) l-[(!-nuHiiY!-2-oxo-l,2-dthydroHpinazolin-4-yl)methyl]-3-meth^^ 
fluorobenzy I )-8 - [{ 2 -am i n CK-y clohexyl)amino]xamhine 

(648) l-i:{2-cyano-naphthaien-I-yl)niethyl3-3-methyl-7-(2-methy!-5-tluorobenz>4)-8- 

[(2-aminocyclohexyl Janjujojxanthine 

f 540) j .[{6-cyatio-naplrtfialen- 1 -yl )a)ethyl]-3-methyl-7-(2-methyl-5-fluorobeiiz>'i)-8- 

[(2-amitiocyclohexyl)amino]xan£hine 

(650) i -[( 5-cyaiio-uaplui)alen- 1 -yi)fneihyl]-3-methy1-7-{2-metliyi-5-fliiorobenzy!)-8- 
[(2-a!.ni.nocyclohexyl)amino]xamhine 

(65 i) l-[(8-methyl-isoquinoHn-l-yl)methyi3-3-Tnethyl-7-{2-methyl-5-fluorobetizyl)-8- 
[(2-aminocydohexyl)ammo]xa«thme 

(652) l-[{5-cyano4soquinoHn-l-yi)methyl]-3-metiiyl-7-(2-methyi-5-fluorobenzy!)-8- 
[(2-amjnocyclohexyl)amino]xan thine 

(653) l-[(5-amiRocarbonyl-isoc)«inoHn-l-yl)methyl]-3-methyl-7-(2-methy!^ 
tliiorobetitzyl)-8-[(2-aminocyc]ohexy!)amino3xaiitMtte 

(654) l-|(5-ammosu!fony!-JSoquinolin-1-y!)methyl]-3-raethyi-7-{2-methyl-5- 
fl uorobenz.y i )-8- [(2 -ami uocy ci oh exy \ )ami no]x anilvi ne 

(655) l-[(5-methylsuIfonyl-isoquinolin-I-yl)methyi]-3-methyl-7-(2-n>ethyl-5- 

fluorobenzyI)-84(2-aminocyclohexyl)amino]xanthine 

(656) l-[(5-methy!su!fonySamino-isoquinolin-1-yl)methylJ-3-methyl-7-(2-methyi 
fluorobenzyi)-8-[(2-amiJiocyclohexyl)aTmno]xanthine 

(657) l-[(5-metboxy-isoquinoiin-l-yl)methyil-3-methyl-7-(2-methyl-541uorobtnizy^ 
[(2-aminocyclohexyl)aniino]xattthine 

(658) 1 -[(6-methoxy-itsoquinoiin- 1 -yl)methyi3-3-methyi-7-(2-methyl-5-fiuof obenz>''l)-8- 
[(2-aminocyciohexyi)aminojxanthine 

(659) l-[(7-methylsuifonylamino-isoquinolin-l-yl)methyl]-3-methyl-7-(2-methyl-5- 
jfluorobenzy!)-8-[(2-ami[nocydohexyi)amino]xanthine 
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(660) l-[(7-cvano-isoquinolin-i-yi)nicthvlj-3-mcihyl-7-(2-iiicthy!-541«orobenz>'^^^^^ 

f^C-^immocN cKihcwl )am!no]\antliinc 

( 00 i ) T-amukK.!! bom i-isoqiunoii n- i -> })melh\ 1 j-3-methyl-"7-(2-niethyi-5- 
iltiOKibcn/\ l)-8-[( 2-aintnoo\ o!ohe\^ ! ^dinmojxdnlhme 

( t i -\ 2-{2-an low -phctn n-2-u\fvethvi j-3-methyl-7-(2-methyI-5-tluorobenzyl)-8- 

[(2-anutivic\vlolic\NlK^n?ino|\ani!in-!e 

< (H\5 ) \ ~\2-{ ' - ; |(n!<){pholni-4-\ 'k.^' -v^ns 1 jmetho?t> }-phen\ IV2-o\o-ethy!3-3-niethyi-7- 
<2-mcih\ l-'^-lliioiubett/) i)-8-[(2-afUJiioc)doliex>l)aminoj\aiuh)nt; 

(664) l-[2-(3-carboxymethoxy-phenyl)-2-oxo-ethy!j-3-methyi-7-(2-methyl-5- 
fluorobenzvi)-8-r(2-^«^J'^ocydohexyi)amino]xanthine 

(665) l42-(3-methylsuitany!niethoxy-pheny!)-2-oxo-ethyl3-3-methyl-7-<2-methy!-5- 
lluofobenzy!)-8-[(2-aminocyciohexyi)araino]xanthine 

(666) l-[2-(3-methyls«lfmyimethoxy-phtniy1)-2-oxo-ethyl]-3-mtthyl-7-(2-mi#yi- 
tliiorobetizyI)-8-[(2-amjnocyciohexy!)amino]xajithine 

(667) 1 -|2-(3-methylsu! fotiy I niethoxy-pheny I )-2-oxo-ethyl |-3-metby I -7-(2-metby I -5- 
f1 uorobenz.y 1 )-8- [(2~a{n) riocy ci oh exy \ )ami no]x anilvi ne 

(668) 142-(2<w>-2:3H!!hydro-benzox32ol-4-yl)-2-oxo-etby1J-3-nH»lhyl-7-(2-n^ 
fluorobenzyi)-84(2-aminocyclohexyl)araino]xanthine 

(669) l-[2-(2-oxo-2,3-dihydro-1H-benzoiniidazoi-4-yl)-2-oxo-ethyi]-3-methyl-7-^^ 
jnetbyl-5-tluombeTizyl)-8-[(2~atmnocyclohexyl)a«imo]xanthine 

(670) l-[2<1-methyl-2-oxo-23HUhydro-lH-benzoimida2ol-4-yl)-2-oxo-ethyl]-3- 
metliyl-7-(2-methyi-5-jEluorobenzy!)-8-[(2-aminocydohexyl)amino]xantbine 
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(67 1) 1 '\2~{ 1 3-dimethyi-2-c>xo-2,3-dihydro-i H-benzoimidazol-4-yi)-2-oxo-ethyl J-3- 
nietlni-7H2-meth\!-5-fliH>robenz>'n-8-ff2-aminocyc!obexyl)amino]xant}iine 
( o72 ) l-\2-{ll 1-heu/oi ouda/. j! -4-> ! )-2-o\o-elhyl |-3-methyl-7-(2-methy!-5- 
il t iot obcnzyl )-8 - [( 2-ai n t noo yo i i >f jexy ! )a! n t f H)J\ nJ h i ne 

(6"*^) i -1 2-{2-meth> 1- 1 1 f-benzoi m!da/oi-4-\ 1 >-2-o\o-ethyi ]-3-methyi-7-(2-methyl-5- 
t1u!>n-)ben/\ i )-S-f(2-ajninoc\c!ohe\y!)amino|xajithine 

U>74 ) \~\2'{ benzoxa/ol-4-vi)-2-oxo-etiiyi]-3-metliyi-7-(2-methyl-5-fluoroben2y!)-8-(;(2- 
anjf noc> cioftex) iKuninoJxanthine 

(675) l-[2-(2-imethyl-benzoxazol-4-yl)-2-oxo-ethy!j-3-methyl-7-(2-methyl-5- 
fluorobenzy!)-8-[(2-ami[nocydohexyi)amino]xanthine 

(676) l-12-(3-oxo-3,4-dihydro-2H-benzo[1,4joxazin-5-yl-2-oxo-ethyl]-3-methyl-7-(2- 
methyl-5-t1uorobenzyl)-8-[(2~aminocyclohexyl)aminojx'aiithine 

(677) 142-(benzo[K3]dioxol-4-yl)-2-oxo-ethyrj-3-methyl-7<2-methyl-5-fliwrob 
S-[(2-aminocyclohexyl)amino]xa«thine 

(678) ]-(l-methoxycarbonyi-!-phetiy!-methyO-3-meTbyl-7-(2-metbyl-5-fliiorobenzyl)- 
8-[(2-aini.nocyclohexyl)a{ni!io]xafrLlvine 

(679) l-(l-carboxy-l-plK^ny!-nu^lhyl)-3-nu^thyl-7-(2-nKHhy)-54liK>robenzyI) 
■am i fiocy cl obex y I )a.in i no] x an th i ne 

(680) 1 -( I -am t oocarbony ! - 1 -phenyl -inethyl)-3 -methyl -7-(2-n) ethyl -5-fi uorobenzyl)-8- 
[(2-aminocyclohexyl)anutH>Jxanihine 

(681) l-(]-methoxycarboiiyl-2-phenyl-methyl)-3-methyl-7-(2-methyl-5-fluoroben2yl)- 
8-[(2-aminocyclohexy])amitto]xanthine 

(682) 1 -(1 -carbony1-2-phenyl -niethyl)-3-methyl-7-(2-methyl-5-fluorobenzyi)-8-[(2- 
axTjinocyclohexyl)anuno]xantliine 

(683) 1 -( 1 -ami noearbony l-2-pheny i-ethy 1 )-3 -methy l-7-(2 -methyl- 5-fl uorobenzy 1)- 
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8-((2-aminocvcl ohexvl )amino|xanthine 

t dS I ) i 4fbtn7ofu!aa-2~\ Ometln ll-i-mcthvl-7-(2-mcth\ i~5-fluoioben/\ n-H-[f 2- 
4ounoc\clohe\v))<inuiio]\4nthuie 

8-|{2-aniinu4.\ lIoHcw l)v-ifumo]\aiulih i. 

{(>H->) l-[2-i2-aniiiio~^-cNano-pht'v i-:-i\>-^-c r S )-l-neth\ l-7-C-mt*lh^^^- 
iluo^obt;n/s!)-^<-[(2-ann^ocsc,W'e^^. ^ ji \ ji V 

<0S7) J -P-{2-an!nK>- >-ikiv>{0-p!itJi!) i }-2-o\o~eiH) ! j- >-!ueth) i-7-{2-nit;ib\ !-5- 
fluorobenzyi)-8-[(2-aiminocyciohexy! )ai"ninojxanthine 

(688) 1 -( 1 -methyl-2-pheny l-2-o\o-eth\ 1 )-3-methyl-7-{2-methyi-5-fluorobenzvi)-8-[(2- 
aminocyc!ohexyl)amino]xanthine 

(689) 1 -[2~oxo-2-(3~oxo-3 ,4-dihydro-2II-benzo[ 1 ,4]oxadn-8-y!)-e*y]]-3-methyl-7-(2- 
methyl-5-fiiiorobenzyl)-8-[(2-amir}ocyclohexyl)amino|xartthirie 

(690) 142-oxo-2<4-methyl-3-oxo-3,4-dihydro-2H4>enzo[l,4]oxazin-8-yl)-e% 
methyl-7-(2-methy!-541uorobenzy!)-8-t(2-aminocyc!ohexyl)aminojxajith 

(691) 1 4(2-0X0-2 f I<^l»x>iTieii-4-yi)methyl j-3-methyl~7<2-metliyl~541uorobenzyl)-8-[(2- 
aminocydohexyl)amf oojxantlii ne 

(692) l4(l-oxo-U2-dihydro4s(x)innolhi-4-yl)raethyl]-3-methyl-7-(2-met^^^^ 
tl uorobenzy i )-8- [(2-anij nocy c! ohexy ! )ami nojxant hi ne 

(693) 1 -[(2-nielhyl- 1 -oxo- 1 ,2-dibydro-isoquinolin-4~yl)methyl j-3-methyl~7-(2-methyl~ 
5-tl uorobenzy 1 )-8-[(2-aminocyclohexyi)aniino3xanthine 

(694) 1 -[(4-oxo-3,4-dihydro-phthalaeitt- l-yl)methyl]-3-methy!-7-(2-methy!-5- 
jfluofobenzyi)-8-[{2-aniitnocydohexyi)aminojxamhine 

(695) 1 -[(3-methyl~4-oxo-3,4-dihydf o~phthaladn- 1 -yl)met:hyi]-3~methyi-7-(2~methy 1-5- 
fliiorobenzyi)-8-[(2-aiuinocyclohexyl)amino]xanthine 
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(696) 14{[l,53naphthy!idin-4-yl)methyl]-3-methyi-7<2-methyU5 
aminos cloht- x\ I )amino]\snthjne 

{6«7) I i J]naphTh\ lKhn-8-> i mielhyl]-3-methy!-7-(2-meth3?l-5-tluorobenjEyl)-8-[(2- 

amiDot;} clohew l)an!n!4)J\antfui)e 

( 60S) j .|( qLnuol!n-2-> 1 )!nclh\ { J-3-methy[-7-(2-methyl-5-fluorobenz>d)-8-[(2- 

amiiK>i.sci!>hc\vl iamtno]\atithtnc 

< \ -i< i^t'Mtm!ohn-3-\ i )5nethvll-3-methyl-7-(2-methyi-5-fluorobeiiz>'i)-8-[(2- 
aojf noc\ cioftex) l)fnnuioJxamhine 

(700) l-{2-oxo-2-[3-(2-oxo4eti^hydro-pyrimidin-i-yl)-phenyl]-ethyl}-3-methyl-7<^^ 
methyU5-f1uorobenzyl)-S-[{2-ainittocydohexyl)ammo]xanthine 

(70 1) 1 -{ 2-oxo-2-[3-C3-methy i-2-oxo-tetraliydfo-pyrimidin- 1 -yl)-phenyi]-ethy I )-3- 
methyl-7-(2-methyl-5-fluorobenzyl)-8-[(2~aminocyclohexyl)amino3xa«thine 

(702) I-(2-phenyl-2-oxoethyi)-3-methyl-7-(2-chloro-5-t1uoroben2yr)-8-[(2- 
amlnocycIohexyOaminojxanthine 

(703) 1-(2i:ibeny!-2-oxoethy!)-3-methyl-7-(2-bromo-5-tluorobe}izyh-8-[(2- 
a.aMnocy cl obex y 1 )ani t n o] xa n t h i n e 

(704) 1 -[(isoquinoiin- i -yljou^thy l]-3-nRnhy!-7-(2-chlcn-o-5-fluorobeii?yl )-8-[(2- 
aminocyclohexyl)a:mino]xarithine 

(70 5) 1 -[(i soquinoli n- 1 -yl )niethy 1 1-3 -methyl- 7-(2-bromo-5 -fl uorobenzy i )-8-[(2- 
ami.nocyciohexyl)arni nojxanthi ne 

(706) 142Hpyridin-2-yl)ethyl3-3-me%l-7-(2-chloro-5-fluorobenzyl)-8-[( 
aminocydohexyOaminoJxanthilne 

(707) 1-[2-(pyridin-2-yl)ethy13-3-niethyl-7-(2-bfomo-5-jfluofobeiizyi)-8-[(2- 
axTjinocyclohexyl)anuno]xantliine 

(708) l-[2-(2-naphthyl)ethyi3-3-methyl-7-(2-chioro-5-fluorobenzyl)-8-[(2- 
aminocydohexy])amino]xanthine 

(709) 1 -[2-(2-naphthyi)ethy i 3-3-methyi-7-(2-bromo-5-t1uofobenzy 1 )-8-[(2- 
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am inocy clohex vl)ami no |xanthi ne 

(710) i 4:-(2-metho\\ phcn\ n~2-o\oethvll-3-methyl-7.(2-ch!oro.5-fluorobenzyl)-8-[(2- 
4 m 1 noc\ c 1 ohe\ V ) w on n o ] \4 o t h ui e 

CI I ) 142-t2-mctho\\p!)Li!\ h-2-<>\oeifn !J- >-nielhyl-7-(24>ro.nK>5-fluorobenzy!)-8-[(2- 
aniiuoa ciuhe\\ I )dniinol\anlhtne 

n:) l-[2-( i-[netl?o\N piictH ' ^-2- ^\>vt i\ i]- >-niethyl-742-chloro-5-fluorobenzy!)-8-[(2- 
annuocwlohew l)ani!n<)]sa'U ; - c 

(71 >) J -[2-{ >-n»etlK>\) [>hen\ l)-2-^>\oe0^v!J~^>-Inethyl-7~(24)rorao-5-fluol■oben^y!)~8-[{2- 
aminocycIohexyl)amino jxanthine 

(714) 1 -[2-(2<h!oropheny!)-2-oxoethyi]-3-methy!-7-(2-chioro-5-fluorobenzj'l)-8-[(2- 
aminocyc!ohexyl)amino]xanthine 

(715) l-[2~(2-chlorophenyJ)-2-oxoethyi]-3~methyl-7-(2-bromo-5-t1uorobenzyl)-8-[(2- 

ami.nocycloltexyl)am!no]xanthine 

(716) 14.2-(3<hloropheny!)-2-oxoethy!]-3-methy!-7-(2-cWoro-5-fluorobenzyi)-8-[(2- 

aminocycIohexyl)amino|xanthtjne 

(7 1 7) 1 42-(3-chk)rop}K^nyi)~2H>Koethyl]-3-met:hyi-7~(2-bmmo-5-iauorobenzyl)~8-[(2- 

aminocyciohexyOam i oojxanthf oe 

(7 1 8) 1 -(2-pbeny !ethyl)~3-methyi-7-(2-chioro-5-fluorobenzvi)-8-[(2- 
aminocyc!ohexyl)amino]xanthine 

(719) l-(2-phe.nylethyl)-3~methyl-7-(2-bromo-5-t1uorobenzyl)-8-[(2- 
aminocyc}ohexyl)amino]xanthine 

(720) 3-metihyl-7-(2-methyi-5-jEluorobenzy!)-8-[(2-aminocydohexyl)amino]xantfaine 

(72 1 ) 3-metliy l-7-(2-chioro-5-fluorobeiizy1)-8-[(2-aminocyclohexyl)amino]xanthine 

(722) 3-methyi-7-(2-bromo-5-fluofobenzyi)-8~[(2-aminocyciohexyi)araino]xanthine 

(723) l-[2-(phcmyl)ethyi3-3-methyl-7-(2-chloro-5-fluorobenzyl)-8-[(2- 
aminocydohexy])amino]xanthine 
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(724) 14(pyridin-2-yl)meth\il-3-methy1-7<2-chioro-541i)iorobenzyi)-84(^^ 

aminoc-wiohf x\ I )amino]xanthjne 

(725) l-S:H--nuoiophen>hcthyl|-3-methyl-7-(2-diloro-5-fiuoroben2yl)-8-[(2- 
aminoc} clohew l)an!ii!uj.\antfui)e 

( 720) i -1 2-{2-ch!urophen> Dethyl ]-3-methyl-7-(2-chiorci-5-fluorobenzyl)-8-[(2- 

amiiK>cyci!>he\yl)amtno]xatithtnc 

< 727 ) \~\2'{ 2-1)1 ojuoplieny l)e!h> 1 ]-3-methyi-7-(2-chloro-5-fluofobeiizyi)-8-[{2- 
anjf nocyciohex) 1 )ai!unoJxanthine 

(728) l-[2-(2-cyaiiophenyi)ethyl]-3-methyl-7-(2-ch!oro-5-t1uorobenzyl)-8-[(2- 
aminocyclohexyl )amino]xanthine 

(729) l42-(2-methoxyphenyi)ethyl3-3-methyi-7-(2-chioro-5-fluofobeiizyi)-8-[(2- 
aminocy ciohexyl )ami nojxanthi ne 

(730) I42<2-metbylphenyl)ethy!3-3-methyl-7-(2-ch!oro-5-tluorobenzyl)-8-[(2- 
amlnocy ciohexyl )ami nojxanthi ne 

(731) 1-|243-tluorophenyl)etbyl|-3-methyl-7-{l-chloro-541uorobenzyl)-^ 
aminocy cl obex y 1 )ani i n o] xa n t h i n e 

(732) 142-(3-chlorophtniyl)elhyri-3-nu^thyl-7-(2-chk>ro-541uorobenzyl^h 
am i nocy clohex y I )a:mi no] x an thi ne 

(733) l-[2<34>romophenyl)ethyi]-3-niethyl-7-(2-chloro-5-t1uorobenzyi)-8-[(2- 
ami nocy ciohexyl )ami nojxantbi ne 

(734) l-[2-(3-cyanophenyi)ethyl]-3-methyl-7-(2-chloro-5-fli}orobenzyl)-8-[(2- 
aminocyciohexyOamilnoJxanthilne 

(735) 1-[2-(3-methoxyphenyi)ethyl3-3-methyi-7-(2-ch!ofO-5-fluorobenzyi)-8-[(2- 
anjinocyclohexyl)anuno]xantliine 

(736) l-[2-(3-methylphenyl)ethyl3-3-methyl-7-(2-chloro-5-fluorobenzyi)-8-[(2- 

aminocyc!obexy1)araino]xanthine 

(737) l-[2-(phenyl)-2-oxoethyl3-3-niethyl-7-(2-ch!ofO-5-f1uorobenzyl)-8-[(2- 
amimxyclohexyl)am! nojxanthi ne 

(738) l-[2-(2-fluorophenyl)-2-oxoethyl]-3-methyl-7-(2-chloro-5-fluorobenzyl)-8- 



wo 2004/048379 



72 

[(2-am5nocvclohexvl)aininojxaiUhine 

1 7 >0) i -p-{2-hromoplicnN n-2-oM>eth\ll-3-metin l-7-{2-chlofti-5-fiuotobcn/\ lV8-[f 2- 
4 m 1 noc\ c 1 ohe\ V ) w on n o ] \4 o t h ui e 

("4(') 1 '[2~i 2'^^\ aouplifiix 1 )-2-(>\oeifn lJ-3-metb> l-7-(2-chlnio-^.lluou>bt'i!/\ !)-8-[(2- 
a^lin<x-^ <.iuhe\\ I )dniinol\anlhtne 

r i n 142~(:-metlnipheini i-2-v^\oot^^\l^-^^-!roth\i-7-(2'Chloi(>^-tluo!vilxn/\ I)-H4t2- 
annuocwlohew l)ajnmo|vani ^"^c 

<742) J -[2-{ >-nuo{opht;n) i }-2-o\oet[i) 1]- >-nieJbv!~?-{2-ch!t>ro-'^-iluotoben/N 2- 
am inocy cIohexyDami no jxanthi ne 

(743) 142-(3-bromophenyl)-2-oxoethvll-3-me%l-7-{2-chloro-5-fIuorobeiizyl)-8-[a- 
aminocyc!ohexyl)amino]xanthine 

(744) l-[2~(3-cyanophenyJ)-2-oxoethyi]-3-methyl-7<2-chloro-5~fluorobenzyl)-84"(2- 

ami.nocyclolteKyl)am!no]xanthine 

(745) 142-(3-methylphenyl)-2-oxoethyl]-3-methyU7-(2-chloro-5-fluorobenzy])-84.( 

aminocycIohexy1)am?no|xatithhie 

(746) 142-(phef\y))etliy!j-3-rriethyl-7<2-bromo-5-fluorobenzyl)-8-[(2- 
aminocyciohexyl)ainf oojxanthi m 

(747) 1 -[(pyridin-2-y I )metiiyl ]-3-methy!-7-(2-bromo-5-f!uorobenzyl)-8-[(2- 
aminocyc!ohexyl)amino]xanthine 

(748) 142H:241uorophein4)e%rj-3-metliyl~7K2-bromo-5-fluorobenzyl)-84"(2- 
aminocyc}ohexyl)amino]xanthine 

(749) l-[2-(2-chioropheny!)ethyl]-3-methyU7-(2-bromo-5-fluorobenzy!)-8-[(2- 
ami nocydohexy1)amino]xanthine 

(750) l-[2-(2-bfomophenyl)et:hyi]~3~methyl-7-(2~bromo-5-fluofobenzyi)-8~[(2- 
aminocy ci ohexyl)ami nojxanthi ne 

(75 1 ) l-[2-(2-cyanopheny!)ethy]]-3-methyi-7-(2-bromo-5-jSuorobenzy!)-8-[(2- 
aminocyciohexyl)amitno]xanthitne 



(752) l-[2<2-methoxyphenyi)ethyll-3-methyl-7-(2-brotno-5-f1uorobenzyl)-8-[(2- 
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ami nocy clohex vl)amj no jxantlu ne 

t 7n ^> ) i 4:-(2-metln Iphcin 1)cth\ i]-3-methy!-7.(2-biomo-5-fluorobon/\ I h^-i{2- 
4ounoc\clohe\v))<inuiio]\40thuie 

(""^4) 14:~ri-tluoiophefnjVtln iJ-'-nictin !-"'-( 2-'5i>Mno-^.nuou)bt;i)/\!)-84{2- 
aniiuoa <.iulK\\ I )dniinol\anthtne 

C"^^) \-l2~{ i-chl<-)f ophttu { )cths 1 >-!rc^ n 2- o Bo-'^-tluotobcn/v ! )-S-f(2- 
annuocwlohew l)ajnmo|vani - e 

<7St>) J -|2-{ >-hu)inophcn) i )eth\lj~i~inem)'i-7-{^2~bu)ino-'^-fluoioben/\l)-8-[(2- 
am mocy ciohex vDami no jxanthi ne 

(757) l-[2-{3-cyanophenyl)ethvll-3-methyi-7-{2-bromo-5-jSuorobenzv!)-8-[(2- 
aminocyc!ohexyl)amino]xanthine 

(758) l-[2-(3-raelhoxyphenyl)ethyl]~3-methyi-7<24>romo-5-lluofobenz>4)-8~[(2- 

ami.nocyclohex.yl)am!no]xanthine 

(759) 1 -[2-(3 -methyl phenyl )ethy!]-3 -methyi-7-(2-bromo-5-fiuorobenzyl)-8-[(2- 

ami nocy ciohexy I )am! no] x atit hi ne 

(760) l42-(phefjyi)-2H>xoeihy1]-3-methyi-7-(2-bromo-5-fluofobenzy0^ 
aminocyciohexyl)anif oojxanthi ne 

(76 1 ) 1 -[2-(2-tl uorophenyl)--2-oxoethy]]-3-methyi-7-(2-bromo-5-jSuorobenzyl)-8-[(2- 

aminocyc!oliexyl)amino]xanthine 

(762) 142H;2-bromophem4)-2H>xoetliyl]~3-methyi-7-(2-bromo-5-fluofobenzyi)~8~p 
aminocyc}ohexyl)amino]xanthine 

(763) 142<2<yanopheny!)-2-oxoethy!]-3-methyl-7-(2-bromo-5-fluorobenzy])-8-[(2- 
ami nocydohexy1)amino]xanthine 

(764) l-[2<2-methylphenyl)-2-oxoethylj-3-methyl-7-(2-bfomo~5-fluorobenzyl)-8-[(2~ 
am inocy ciohexyl)ami nojxanthi ne 

(765) i-[2-(3-tluorophenyl)-2H-jxoethy1]-3-niethy1-7-(2-bromo-5-f1uorobenzyr)-8-[(2- 
aminocy c! ohexy l)am in ojxanthin e 

(766) 142~(3-bromophenyl)-2~oxoelbylJ~3-methyi-7-(2-bromo-5-fluofobeflzyl)-8- 
aminocyclohexyl)amino]xanthine 
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(767) 142K3-cyaiiophenv1)-2-f>\octhyl]-3-metJiyl-7<2-bromo-54luorobenzyl>8-[(2- 
ammoa clohtw I )amino]\anthme 

(765^) l-S:-( ^-iuttln iphem i )-2-o\oeEhyl3-3-methyl-7-(2-bfomo-5-fluorobenx>'!)-8-f(2- 

( 7{.o) i -^-dimetln l-"?-{2-fuetln l-'^-fluorobenzyiVS-p- 

amiiK>i.sci!>hcpn ! }.i!ntno]\anthjnc 

< '"^f>) \ , i-dnneihs 1-7h 2-^l)lou>-5-tluoroben2:yl)-8-[(2- 

(77 i ) 1 ,3-dimethyl-7-(2-bromo-5-fliiorobenzy!)-8-[(2- 
aniinocydoheptyi)amino]xanthine 

(772) l,3-dimethyl-7-(2-methyl-5-f1uorobenxyi)-S-t(2- 
aminocyciopentyi)aniinojxantlrine 

(773) l,3-d!methyl-7-(2-ch]oro-5-fiiJorobenzyl)-8-[(2- 
amlnocycIopemy!)amino]xanthine 

(774) 1 ,3-dimethyl-7-(2-bromo-5-jfluofobeiizyi)-8-[(2- 
aminoGyclopentyl)atnino]xa«thine 
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Compound yi Compound yi Compound yi 

No. No, No. 



776 [--NH NH2 779 jsjH^ 783 [■■NH^NHs 



776 



HN" 

OEt 

0 



0 



I 781 h-HH NH, i 

777 ^NH NH2 ^ M 785 Uh NH^ 



0 



778 ^NH NH, 782 |-NHNH, |^| 

W-OH \~/ 

' MM 



786 f-~NH NH2 
OEt ^ ■ 
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Compound 
No. 



Compound Compound 
No. No. 



787 |-NH NH2 



0^1 



•NH HH2 793 h-NH NHs 



788 



O 



791 ["■■'^^^^'^2 



794 HN^H NH2 



a. 



789 -NH NH? 



792 r'^-" /^^'^ 



NH 

i 
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Compound 
No. 



Cpmpound Cornpound 



No, 



No. 



795 \-m NHa '^^"^ |--NH NH2 800 ["^^^^a 



m 

796 ~NH NH2 



NH NH2 



\ ; 



801 NH NH2 
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Preferably, compound Nos. 352 to 817 above have a cycioalkanediamine compound 
with a diamino group having the absolute conjfigumtion represented by formula (D) or 
formula (E) below. 



( lu the toimulac, q and R are the same a!> above ) 

\\o\ii picfcrabiv compoiiiid \os lo 817 above have a cydoalkanediamirie 
compound with a diammo gioup havuig the absolute configuration represented by 
formula (D) below. 



rs^^ ' 

(In the formula, q and R' are the same as above, ) 

Additionally, in the description below, the absohite configuration of the amino group 
is represented when the bonds are depicted by the solid-line and broken-line wedge forms 
as in fbrinuia (D) and formula (E); and the relative configuration of the amino group is 
represented when the bonds are depicted by bold lines as in formula (F) (formula (F), for 
example, represents a (±)-cis unit). 



— NH NH2 





-NH m'y 





(In the foritiuiae, q and are the saitie as above.) 



Moreover, the 3-aniinopiperidine compound below is also a preferable example of the 
xanthine compound of the present invention. 



wo 2004/048379 l»CT/JP2003/ei399e 



Table 5 

R 



O 





1 1 


/>-N 




0 
















No. 


R 






818 


CH3 


CH3 


CH F2O 


819 




CH-a 


CF3CF2O 


820 


CH3 


CH3 


CF3O 


821 


CH3 


CH3 




822 


CH3 


CH3 


CN 


823 


CH3 


CH3 


CH3(CH2}2 


824 


CH3 


CH3 


(CH3)2CH 


825 


CH3 


CH3 




826 


CH3 


CH3 


<(>-"CH2 


327 




CH3 




828 


CH3 






829 


CH3 


CH3 


P^CH20 


830 


CH3 


CH3 


<^VCH20 


831 


CH3 


CH3 


CH3S{0)2 


832 


CH3 


CH3 


CHaSCO) 


833 


CH3 


CH3 


CH3S 


834 


CH3 


CH3 


CO2H 


835 


CH3 


CH3 


CONH2 


836 


CH3 


CH3 


CONHCH3 


837 


CH3 


CH3 


CON(CH3)2 


838 


CH3 


CH3 


! 


839 


CH3 


CH3 


F 


840 


CH3 


CH3 


NH2 


841 


CH3 


CH3 


NHCH3 


842 


CH3 


CH3 


M{CH3)2 


843 


CH3 


CHa 


CI 


844 


CH3 


CH3 


CH3O 
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Table 6 




No. 




r2 




845 


H 


CH3 




846 


H 


CH3 


CF3CF2O 


847 


H 


CH3 


CF3O 


848 


H 


CH3 


C2H5 


849 


H 


CH3 


CN 


850 


H 


CH3 


CH3(CH2)2 


861 


H 


CH3 


(CH3)2CH 


852 


H 


CH3 


CH3O 


853 


H 


CH3 


Ci 


854 


H 


C2H5 


CHF2O 


856 


H 


C2H5 


CF3CF2O 


856 


H 


C2H6 


CF3O 


857 


H 


C2H5 


C2H5 


858 


H 


C2H5 


CN 


859 


H 


C2H5 


CH3{CH2)2 


850 


H 


C2H5 


(CH3)2CH 


861 


H 


C2H5 


CH3O 


862 


H 




CI 


863 




CH3 


CH3C(0) 


864 


CH3 


CH3 


CgHgCtO) 
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Table 7 





p3 










-F 




0 


\ 




R V 


0 












0 


N 


N ^ — 








NH2 


No. 






R^ 


865 


CH3 


CH3 


CH2==CH 


866 


CH3 


CH3 


(E)-CH3CH-CH 


867 


CH3 


CH3 


(Z)-CH3CH=^CH 


868 


CH3 


CH3 


CH2=-CHCH2 


869 


CH3 


CH3 


HOCH2CH2 


870 


CH3 


CH3 


NCCH2CH2 


871 


CH3 


CH3 


H0C(0)CH2 


872 


CH3 


CH3 


H2NC(0)CH2 


873 


CH3 


CH3 


CH3CSC 



hv coitipcftiJids Nos. 818 to 873 above, coaipoimds with an R- configumtion in 
position 3 of the 3-amiRopjperidine are preferable. 



wo 2004/048379 




No, 


r2 


r2 


r3 




874 


CHs 


CH3 


C! 


D1 


875 


CH3 


CH3 


Ci 


D2 


876 


CH3 


CH3 


Br 


D3 


877 


CH3 


CH3 


CH3 


D4 


878 


CH3 


CH3 


Ci 


D5 


879 


CH3 


CH3 


Br 


D6 


880 


CH3 


CH3 


CH3 


D7 


881 


CH3 


CH3 


CI 


D8 


882 


CH3 


CH3 


Br 


D9 


883 


CH3 


CH3 


CH3 


DIG 


884 


CH3 


CH3 


C! 


D11 


885 


CH3 


CH3 


Br 


D12 


886 


CH3 


GH3 


CH3 


D13 




CH3 


CH3 


CI 


D14 


888 


GH3 


CH3 


Br 


D15 


889 


CH3 


CH3 


CH3 


Die 


890 


CH3 


CH3 


Ci 


D17 


891 


CH3 


CH3 


Br 


D18 


892 


CH3 


CH3 


CH3 


D19 


893 


CH3 


CH3 


Ci 


D20 


894 


CH3 


CH3 


Br 


D21 


895 


CH3 


CH3 


CH3 


D22 


896 


CH3 


CH3 


Ci 


D23 


897 


CH3 


CH3 


8r 


D24 


898 


CH3 


CH3 


CI 


D25 


899 


CH3 


CH3 


Br 


D26 
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No. 










900 


CH3 


CH3 


CH3 


D27 


901 


CH3 


CH3 


CI 


D28 


902 


CH3 


CH3 


Br 


D29 


903 


CHz 


CH3 




D30 


904 


CH3 


CH3 


CI 


D31 


905 


CH3 


CH3 


Br 


D32 


906 


CH3 


CH3 


CH3 


D1 


907 


CH3 


CH3 


Br 


D1 


90S 


CH3 


CH3 


CH3 


D2 


909 


CH3 


CH3 


Br 


D2 


910 


CH3 


CH3 


Br 


D5 


911 


CH3 


CH3 


CH3 


D5 


912 


CH3 


CH3 


CH3 


D14 


913 


CH3 


CH3 


Br 


D14 


914 


CH3 


CH3 


CH3 


D17 


915 


CH3 


CH3 


Br 


D17 


916 


CH3 


CH3 


a 


D18 


917 


CH3 


CH3 


CH3 


D18 
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No. 








yl 


918 


H 


CHs 


Ci 


D1 


919 


H 


CH3 


Br 


D1 


920 


H 


CH3 


CH3 


D1 


921 


H 


CH3 


Br 


D2 


922 


H 


CH3 


CH3 


D2 


923 


H 


CH3 


CI 


D2 


924 


H 


CH3 


Br 


D6 


925 


H 


CH3 


CI 


D5 


926 


H 


CH3 


CH3 


05 


927 


H 


CH3 


CI 


D14 


928 


H 


CH3 


CH3 


D14 


929 


H 


CH3 


Br 


D14 


930 


H 


CH3 


Br 


D17 


931 


H 


CH3 


CH3 


D17 


932 


H 


CH3 


Ci 


D17 


933 


H 


CH3 


Br 


D18 


934 


H 


CH3 


C! 


D18 


935 


H 


CH3 


CH3 


D18 



86 



Table 1 1 





r3 










O 










Y T 


N 










N 








R 








No. 










936 


C2H5 




Ci 


D1 






CH3 


Br 


D1 


938 


C2H5 


CH3 


CH3 


D1 


939 


C2H5 


CH3 


Br 


D2 


940 


C2H5 


CH3 


CH3 


D2 


941 


C2H5 


CH3 


CI 


D2 


942 




CH3 


Br 


D5 


943 


C2H5 


CH3 


CI 


D5 


944 


C2H5 


CH3 


CH3 


D5 1 


946 


C2H5 


CH3 


Ci 


D14 


946 


C2H§ 


CH3 


CH3 


D14 


947 


C2H5 


CH3 


8r 


D14 ' 


948 


C2H5 


CH3 


Br 


D17 


949 


C2H5 


CH3 


CH3 


D17 


960 


C2Hg 


CH3 


01 


D17 


951 


C2H5 


CH3 


Br 


D18 


952 


C2H5 


CH3 


CI 


D18 


953 


C2H5 


CH3 


CH3 


D18 
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Table 12 



























? 1 








N 




























No 


K 




K 


Y 


954 


CHs 


H 


CI 


D1 


955 


CHs 


H 


Br 


D1 


958 


CH3 


H 


CH3 


D1 


957 


CH3 


H 


Br 


D2 


958 


CH3 


H 


CH3 


D2 


959 


CH3 


H 


CI 


D2 


960 


CH3 


H 


Br 


D5 


961 


CH3 


H 


CI 


D5 


982 


CH3 


H 


CH3 


05 


963 


CH3 


H 


Ci 


D14 


964 


CH3 


H 


CH3 


D14 


965 


CH3 


H 


Br 


D14 


966 


CH3 


H 


8r 


D17 


967 


CH3 


H 


CH3 


D17 


968 


CH3 


H 


0! 


D17 


969 


CH3 


H 


Br 


D18 


970 


CH3 


H 


a 


D18 


971 


CH3 


H 


CH3 


D18 
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D1 to D32 mean the foi lowing substitution groups. 
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In Dl to D31, substitution groups havjng the same configuration of the 3- 
>smin!>pipcndHie ammo uroup as lepiesentcd m foimula (C) below asc more preferable. 
Spcc!ticaN\ MibstiUuion groups ui which posUion > of Di to D2*-' is an R- configuration, 
dnJ posujon ^ oi 1)10 and 1)1 1 Js an S- confiajuiaUon aae more pieiemble 

/ >R^ 

N ) (C) 

^3 

HH2 



The productioTi method of the compounds represented by fbrmula (I) of the preseiit 
invention wiO be explained beiow citing examples, but the present invention can in iio 
way be limited to these. Further, the following abbreviation may be used in order to 

simplify the description. 

Boc: tert-butoxycarbonyl group 

The compound represented by formula (I) can be synthesized by combining weil- 
known compounds using well-known methods of synthesis. For example, synthesis is 
possible using the following methods. 

Production Method 1 

Among the compounds represented by formula (1), the compound represented by formula 
(8) or a salt thereof can, for example, be produced by the method depicted below. 
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I In the fortiujla, R', R', R"*, R'', and n have the same meanings as tJiose previously 
described X' ajid X" represent mi iodine atom, bromine atom, chlorine atom, 
ineihaneMiifonyloxy, trifluofoniethanesulfbnyioxy, or p-toiuenesulfonyloxy, and the 

like.] 

1) Process 1 

The compound (2) may be produced by aliowing the compound (!) to react with 
bromine in an inactive soivent witl-s or without the presence of additives (J, Heterocycl, 
Chem. 37, 1033 (2()00), J. Chem. Soc, Perkin Trails. I 13, 1833 (1999), J. Med. Chem. 
38, 3838 (1995), etc.). Additives include sodium acetate and the like, and the amount 
added normally may be selected iti the range of 1 to 5 weight equivalents to compoimd 
(1). The amount of bromine used may be selected in the range of 1 to 3 weight 
equivalents to compound (1). Water, alcohol (ethanol, methanol, isopropano!, and tl^e 
like), ether (1,4-dioxane, and the like), organic acids (acetic acid, propionic acid, and the 
like), or mixtures of these may be cited as examples of inactive solvents. The reaction 
temperature may be selected in the range of approximately 20'"'C to approximately 50°C. 

2) Process 2 

The compound (4) may be produced by ailovviiig the compound (2) to react with the 
compound (3) in an inactive solvent in the presence of a base (J. Heterocycl. Cliem. 37, 
1033 (2000), J. Chem. Soc, Perkin Trans. 1 13, J 833 (1999), J. Med. Chem. 38, 3838 
(1995), etc.) The amoiiut of the compound (3) used may be seiected in the rar?ge of 1 io 3 
weight equivalents to compound (2). Examples of the base include alkali carbonate 
(potassium carbonate, sodium carbonate, potassium hydrogen carbonate, sodium 
hydrogen carbonate, and the Hke), alkali hydroxide (potassium hydroxide, sodium 
hydroxide, and the like), etc.; and potassium carbonate and the like is preferable. The 
amount of the base used may be selected in the rmga of 1 to 5 weight equivalents to 
compound (2). Examples of inactive solvents include non-protic solvents 
(dimethylformamide, dimethylsulfoxide, and the Hke) ether (diethylether, 
tetrahydrofiiran, 1,4-dioxane, and the like), ketone (acetone, and the like), and mixtures 
of tliese, etc.; and dimethylformamide, dimethylsulfoxide, and the like ai"e preferable. The 
reaction temperature may be selected in the range of approximately 10"C to 
approximately 50**(1 
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3) Process 3 

l\w compound (Ct> ma\ be produced by aUowing tlic compound ^4) to react \\ith tht- 
compound <5) in an uuictive sohent in the prestfiice of a bast- Iht auunim of the 
conjpound i^) used nia\ be seieoied m {he Kjnge of 1 lo \>cigin cquu ak'iit'^ to 
Lonipouud (,4) F\d!T)plcs of tlie ha^e jnciude cdkijh catbotwio (poiassuuT) catbcnuto, 
sodium c>Sfbonate, pt^itasssun^ h\J'>^^cn ^.o \ \itc sodvjnt fndit-)acn carbonate, .aid the 
likeK alLili hsdui\uk t,Anas-iM Ji " ^ v\'. ip-. -\jK>^Kk <.%\h\ ibt: !jke) a)ka!i 
hxdfide (sodmm h\dnde, poKJssiun! h)t:MCe tiiid t!it; bkeK alkow alLjli (tcit~buto\\ 
potassium, and the like), etc.; and potassium carbonate, sodium hydride, and the like are 
preferable. The amount of the base used may be selected in the range of 1 to 5 w'eight 
equivalents to compound (4). Inactive solvents inciude non-protic solvents 
(dimethylforraamide, diraethyisulfoxide, md the like) etlier (diethyiether, 
tetrahydrofuran, 1,4-dioxane, and the like), ketone (acetone, and the like), and mixtures 
of these, etc.; and dimethylfomiamide, and the like is preferable. The reaction 
temperature may be selected in the range of approximateiy lO'T^ to apprcxiraately lOO'^C. 

4) Process 4 

The compound (8) may be produced by allowing the compound (6) to react with the 
compound (7) in an inactive solvent with or without the presence of a base. Exampies of 
the base include diisopropylethylamine, triethyiamine, pyridine,. 4- 
(di methyl ami no}pyri dine, N-melhylmoTphohne, and the like; and diisopropyieihylamine, 
triethyiamine, and the like are preferable. The amount of the base used may be selected in 
the range of 1 to 5 weight equivalents to compound (6). Inactive solvents include alcohol 
(ethanol, methanol, isopropanol, and the like), ether (1,4-dioxane, and the like), and 
mixtures of these, etc. The reaction temperature may be selected in the range of 
approximately 50*C to approximately ISO^C. Moreover, the reaction may be conducted 
in a sealed reaction vessel such as an autoclave. 

Production Method 2 

Among the compounds represented by fonnula (1), the compound icpicscntcd bv formula 
(8) or a salt thereof can, for example, be produced by the method depicted below 
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Process 2 



[In the fofmula, R\ R^, and a are the same as above.] 

0 Process 1 

Compound (10) niay be produced from the compound (6) by the same method as that 
of Process 4 of Pfoduction Method I . 
2) Process 2 

Compound (8) may be produced by optica! resolution of compound (10). Optical 
resolution can be conducted by dissolving compound (10) in an inactive solvent (for 
example, alcohol solvents such as metbanol, ethanol, or 2~propano1; ether solvents such 
as diethylether; ester solvents such as ethyl acetate; hydrocarbon solvents such as toluene; 
or acetomtrs'l and the like, or mixtures of these), and by forming into opticallv active 
acids (foi example, a monoc^ ihonfc acid si ch as mandelic acid \-ben/\lo\s alanine, os 
lactic acid, a dKoibomc nctJ slkIi a-, ta-ic^it dud o-dt!sopiop\li dene tastrate ot m,^l!c 
acid. 01 a sulfonic acsd siah i, , t^v' ms ^ * bionioccimphoi sulfonic dcid) and 
salt*; The temper atuit- at v b . I e vi is . 7vo is n ;Sie lange fiom ioom tcmpeiatuie 
to the boihng pomi oi the stusciu I o dt to \ ii^i o\e die optica! piiut\ it is desuubie to 
jaise the tempesatuie clov,e to ihc bodtna of the sv^h ent 1 \k s feid nui\ Ul nnpio\ ed 
b\ coohng M> nt,cci>sai\ piio to fdlenng out the pietipUdtcd sail The huitablc amount oi 
optica! !\ acm t* acid or amine used is in the range of appto\imatei\ 0 5 to approxmiately 
2.0 weight equivalents to the substrate, preferably, in the range of more or less 1 weight 
equivalerit. Highly pure optically active salt can be obtained by re-crystalliz:ing the 
crv'stals as necessary' using an inactive solvent (for example, alcohol solvents such as 



wo 2004/048379 



94 



methanol, ethanol, or 2-propanol; ether solvents such as diethylether; ester solvents such 
as ethyl acetate; hydrocarbon solvents such as toluene; or acetonitryl and the iike, or 
mixtures of these). Using common methods, the obtained salts may be treated with an 
acid or base as necessary to obtain Itee substance. Moreover, compound (8) may be 
produced by separating out compound (10) using a commercial chiral column. 

Production Method 3 

Afnong the compounds represented by fbmiula (I), the con>pound represented by fonnula 
(10) or a salt thereof can, for example, be produced by the method depicted below. 



[In the formula, R', R^, and n are the same as above.] 

1) Process 1 

Compound (12) may be produced from tlte compound (6) by the same metltod as that 
of Process 4 of Production Metliod 1. 

2) Process 2 




(6) 



Fi^ (12) 



NHBoc 




(10). 
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The compound (10) may be produced bv de-protecting the Boc group of the 
conipounJ (\2) in an mactne wUent m the presence of m acid tNasnplos ^if the a^id 
uKiude Indiochionc 4Cid, suifuuc acid oi t"+ljo5oaceiJc acid, and tntluoioacetK- acid in 
pteiefdUlL I he .uuount oi the aciJ u--t'J p'fi\ '^e seUxted m the unmL of i io ^ \>ctght 
cqutsaleiUb <.nm|i,iitjid (12) L',jc.'\i. ^o senis include hrflos/cnaied hsdu'i-athon 
solsents (dichh^ioniah-aiic daiiloiottn,'' c v.nlo;ofoim and the like), cthej { l,^l-diO\ane 
and the likei and nii\Unes die^t; ^ stt i^tion leuiperature may be ,selected in the 
iange ot\ippu>\unatcK -2(*X' lo appr ox uuaJ el > ,>0"C 

Frodiictioi^ Method 4 

As indicated be!ow, compound (11) may be produced from the compound (13) by 
following the method described, for example, in J. Org. Chem. 58, 879 (1993). 




"(13) "(11) 

[In the foftmila, and n are the same as above. 



Goncrete exajwples of the synthesis of the compound (7) are indicated for compounds (7- 
I) to (7-9) below. Compotinds (7-i)to (7-9) contain phannaceutically permissible salts. 
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Compound Production Method 




WO 01/27082 



Int. J, Peptide Protein Res, 40, 119 (1992) 
WO 01/27082 



US 4413141 
m> 01/27082 



Tetrahedron: Asymmetry 8, 327 (1997) 
WO 01/27082 



Tetrahedron: Asymmetry 11, 667 (2000) 



,(7-5) 
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Table 14 

Compound Production Method 




Chem. Eur. J. 6, 2830 (2000) 
WO 00/26332 



Patent No. 2002-525325 



Bufl Ghem. Soa Jpn. 53, 2606 (1980) 



Usmg compound ^7-8) as the starting 
matenat, foHow the method described, for 
exampie, in the J. Am. Chem. Soc. 80, 2584 
(1958), or J. Chem. Soc. PT1 499 (1972). 



(7-9) 



( onciete e\amples of the ssmhesiy of the compound (7) are indicated for compounds 
(7-U') to ("'-IS) below Compounds (7-1.0) to (7-18) contain pharamceutically 
permissible salts. 
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Compound Producti on Method 

, {' Using compound {7-6) as the starting material, 

\ foHow the method described^ for example, m 
\ / the J. Chem. Soc. Chem. Commun. 61 1 {1981 ). 



(7- 



Using compound {7*6} as the starting materia!, 
foiiow the method described, for exampie, In 
the J. Chem. Soc. Chem. Commun. 611 (1981). 



Using compound {7<8) as the starting materiai, 
foiiow the method described, for example, in 
the J. Org, Chem. 44, 3872 (1979). 



NH2 
(7-12) 



Using compound (7-5) as the starting material, 
foiiow the method described, for example, in 
the J. Org. Chem. 44, 3872 (1979), 



NH2 Using compound (7-8) as the starting 

(7 — 13) material, foiiow the method described, for 

O example, in the Bull. Chem. Soc. Jpn. 64, 

r~J 2857(1991). 




7-14) 
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Table 16 

Compound 



Production Method 



HN 

NH2 
(7-15) " 



U Using compound {7-6) as the starting materiai, 
foHow tlie method described, for example, in 
Tetrahedron Lett. 40, 5609 (1999). 



NH2 
(7-16A): = 
(7-1 6B): Y^: 



J. Med- Chem. 35, 833 (1992) and 
"Comprehensive Organic transfomiation", 
R.C. Larocl<, VCH pubiislier Inc., 1989. 



(R)-C6H5 

(S)-C6H5 



HN 



NH2 

(7-17A):Y^ = 
(7-1 7B): Y^: 
(7-17C):Y^ = 
(7-~17D):Y^ 




Using compound (7-6) as the starting material, 
follow the method described, for exampie, in 
"Comprehensive Organic transfomiation", 
R.C- Larocl<, VCH publisher Inc., 1989. 

NHS(0)2CH3 
NHC(0)CH3 
NHC(0)C6H5 

: N{CH3)C(0)CH3 



WO 02/068420 



(7-18) 



'\dJitionaliy, the compound (7) may be sivnthe^i/ed from subMituteci D-onnthine A 
coTJCtetc exanipk' of ihe nietih>d !v dt'^cnbcJ ui ■Cnnipifht.'iKshe Orti;-n)ic 
transfomiatiori", R.C^ Larock, VC H publisher inc., \VS9. 

Concrete cxampios of the synthesis of the compound arc indicated for compounds 
(y-lA) to (9-4C:) below. Compounds {9-1 A) to (9-40) contain phannaceuticaily 
permissible salts. 
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Table 17 

Compound Produ ction Metho d 




WO 02/48138 



(9-1 A): ==CH3 
(9-1 B); =CH2CH3 
(9-1C): = CH2CH2OH 
(9-1D):Z^=CH2CH2F 
(9-1 E): Z"^ -H 




J. Org. Chem. 44, 2732 (1979) 




Using compound (9-2) as the starting 
maieriai, foHow the method described, for 
example, in the J. Org. Chem. 44, 3872 (1979). 



Arch. Pharm. 322, 499 (1989) 



(9~4A); = CH3 
(9-4B): CH2CH3 
(9-4C): = CH2CH2CH3 

compound {*">) ma\ be sn nthc:?!. oo ^ MJ'v,i:,,iod UL-ornniiine u^ing \veH-kno\Mi 
methods A concrete example ot re jc swl described in "Comprehensive Organic 
ira«sforma»OTr\ R.C. Larock. VCii pubiisHer inc , 1989. 
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Production Method 5 

Among the compounds represented by fonnula (I), the compound represented by formula 
(16) or a salt thereof can, tor example, be produced hy the method depicted beiow. 




[in the forniula, r', R^, R', R\ and q are the sattie as above.] 

1 ) Process .1 

The compound (15) may be produced b> allowing the compound (6) to react with the 
compound < 14) in an inactisc solvent \^ith or without the presence of a base. Example^ of 
the base include dnNOpfopslcihyiamine, tfiethyiamine, pyridine, 4- 
(dtmcOnianiinojpyridine, N-nieth\ huorpholinc, find the like, and diisopropylethyianiinc, 
and the like i^ preferable. The amouni of the base used may be selected in the range of I 
to iO weight equivalents to compound (6), Inactive solvents include N-methy!-2- 
piperidone, dimetltylformamide, toluene, and mixtures of these, etc. Preferably, N- 
melhyl~2- piperidone and the like is used. The reaction temperature may be selected in 
the range of approximately SOX to approximately 200*C. In addition, the reaction may 
be conducted in a sealed reaction vessel such as an autoclave, 

2) Process 2 
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Compound fl6) may be produced by optical resolution of compound (i5). Optical 
rcs^ilutjon can be conducted by dissoKing cotnpound (15) in an mactixt- s^iKent (for 
fxaoipit, alcohol •iol\eni'i such a^ methanol, ethanol, oi 2-piop.inol abt-i sohtms such 
as tiiclhs lefhei, ester -^ohyiits such as et[i>l actKue, hsdrocjibon soKeoK sucl) as tuhicne. 
or acetonun-1 and the like, or nyxlures of iheseX i^nd b\ fonnuig uUo opiiailiv ;icii\e 
acids {toi c\amplc. a motiocirbonic acid such as mandchc acid, N-bon?v!<i\\a!-.-jninc, or 
h'tvlic acid, a dicarbomc acid sacb jj; laTUiuc acvl o-dusopjopx lidene taitiate, <n malic 
acid, or ;j sulfonic acid such as cam phoi sulfonic acid oi biomocamphorsuifonic xK-id) and 
salts. The temperature at which the salt is formed is in the range from room temperature 
to the boiling point of the solvent. In order to improve the optical purity, it is desirable to 
raise the temperature ciose to the boiling poi nt of the soivent The yield may be improved 
by cooling as necessary prior to filtering out the precipitated salt. The amount of optically 
active acid or amine used is suitable in the range of approximately 0.5 to approximately 
2.0 weight equivalents to the substrate, preferably, in the range of more or less 1 weight 
equivalent. Highly pure optically active salt can be obtained by re-crystallizing the 
crystals as necessary using an inactive solvent (for example, alcohol solvents such as 
methanol, ethanol, or 2-propanol; ether solvents such as diethyl ether; ester solvents such 
as ethyl acetate, hydi'ocarbon solvents such as toluene; or aceton!tr>i and the like, or 
mixtures of these). Using common methods, the obtained salts may be treated with an 
acid or base as necessary to obtain tree substance. Moreover, compound (16) may be 
produced by separating out compound (15) using a commercial chiral column. 

Production Method 6 

Among the compounds represented by formula (I), the compound represented by fonnula 
(16) or a salt thereof can, for example, be produced by the method depicted below. 
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[\b the fbmiula, R', R^, R \ R and q are the same as above ] 



1) Process 1 

Compound (16) may be produced from the compound (6) using tlie same metliod as 
that in Process 1 of Production Method 5. If necessary, the compound (16) may be 
separated as optically active substance by the same method as that in Process 2 of 
Production Method 5. 

Production Method 7 

/\.mong the compounds represented by formula (1), the compound represented by formula 
(19) or a salt thereof can, for example, be produced by the method depicted beiow. 




[Ill the formula, R', R^, R:\ R^, and q are the same as above.] 

1) Process I 



Compound (19) may be produced from the compound (6) using the same method as 
that in Process 1 of Production Method 5, 

Production Method S 

Among the compounds represented by formula (l), the compound represented by formula 
( lb) or a salt thereof can, for example, be produced by the method depicted below. 
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Process 2 



[In the fornuila, R\ R^, R^ and q are the same as above.] 

1) Process 1 

Compound (21) may be produced from the compound (6) using the same method as 
that in Process 1 of Production Method 5. 

2) Process 2 

The compound (16) may be produced by de-protecting the Boc group of the 
compound (21) in an inactive solvent in the presence of an acid. Examples of the acid 
include hydrochloric acid, sulfuric acid, or trifluoroacetic acid; and trifluoroacetic acid is 
preferable. The amount of the acid used may be selected in the range of 1 to 5 \veight 
equivalents to compound (21). Examples of inactive solvents include halogenated 
hydrocarbon solvents (dichloromethane, dichloroethane, chloroform, and the like), ether 
(L,4-dioxane, and the iike), arid mixtures of these, etc. The reaction temperature may be 
selected in the range of approximately ~20''C to approximately ^0°C. 

Production Method 9 

As indicated below, compound (2{)} may be produced from the compound (22) by 
fbilowing the method described, for example, in i. Org. Chem. 50, 4154 (19S.5). 
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HO HHy HQ, .NHBoc — S-O .NHBoc 

(22) (23) (24) 

^aO^^ ^^^^^ rS-O^^ 

(25) (20) 

[In die formula, a«d q are the same as above.] 

AO the processes from processes 1 to 4 can be conducted by referring to the method 
described in "Comprehensive Organic transformation", R,C. Larock, VCH publisher Inc., 
1989. 



Production Method 10 

Concrete examples of the compound ( 1 7) include the following compounds {17-1) to 
(17-46). These compounds may be produced, for example, by following the methods 
described in WO 01/74774 and '^Comprehensive Organic transtbnnation", R.C. larock, 
VCH publisher Inc., 1989. 
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H2ti .NH2 H2N. JMH2 H2N ,NH2 

(17-11) 



c 


V 


(17- 


•1) 


( 


) 




{ 


(17- 


~2) 




.NH2 


r 






F 


(17 


— 3) 


H2N, 




C 


i 

f-OH 
i 


(17 


-4) 


H2N, 




r 

\ 


■f-OH 


(17- 


-5) 



(17-6) 
H2N, J^H2 



a 



(17-7) 
H2N .NH2 

9 

(17-8) 
H2N, sNHa 



/ 



■OH (17-12) 

H2H ^NH2 



-OH 



(17-13) 
H2N. ~NH2 



(17- 



(17-14) 
H2N, .NH2 



OH 



(17-15) 
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H2N, ,NH2 H2N. 4NiH2 

a./ 



(17-16) 

H2N. J^Ha 



(17™21) 



>NH2 



MeO OlVIe 
(17-17) 

H2N, ^NHs 



(17--18) O 



H2N. (17-23) 



(17-22) 0 
H2N. 4vjH2 



H2N, ,NH2 

(17-19) o'"^ 
H2N, ^NH2 



--'-^^Si (17-24)^ 



(17-20) 



H2N, ^NHa 

\ 

NH 

0=S=0 
(17-25)^ 

NH 

(17-26) 
NH 



(17-27) 



wo 2004/048379 



H^N. H2H. 4^H2 H2N, ,NH2 



NH 

(17-28) 
H2N. ,NH2 



NH 



(17-29) 



(17-30) 



O 



0 



(17-32) (17™36) 
H2N. .NH2 H2N, .JMH2 



0 

(17-33) 



(17-37) 
Hali, H2N .NH2 

(17-34) 

H2N, ^NH2 




O 




o 

(17-35) 



(17-38) 

H2N. ,NH2 

o ^ 

(17-39) 



0 

(17-31) 
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H2N, 



\ 



(17-40) 



H2N, ^NH2 




H2N, JtiHz 

L 

(17-44) (f 
H2N. .NH2 



-OEt 



y-oEt 

O 



(17-45) 
H2N, ,NH2 



HN—X" 

/ 

(17-46) 



-OEt 



(17-43) 

Commercial ffoducts may be used for the compounds (14) and (I S). 

II the Gompounds or intermediates of tlie present inventroa comprise a tiUnctioiiai 
group such as an amino group, carboxy group, hydroxyi group, amidino group, guanidino 
group, or 0x0 group, a process to introduce a protective group or a process to remove 
protection may be included as necessmy in the production method of the compounds of 
the present invention. Tlie methods described in ''Protective Groups in Organic Synthesis 
2"^ Fdjtion {iohn Wiley & Son-i, !nc 1991)" mav be used for suitable proieciiYe groups, 
and tor nicthodi> 10 protect and dc-protcct 

Examples of protective groups for hvdroxy! groups include tert-buty!dimeTh)isir\! 
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group, methoxymethyl group, and tetrahydropyranyi group; and exajTipIes of protective 
groups for amino groups include tert-butyloxycarbonyl group and benzyloxycarbonyS 
group. This kind ofprotecUve group for bydroxyi groups can be removed by reacting in a 
so! vent such as aqueous njetitaiioi. aqueous eUiano], or aqueous teUahydrofuran in the 
presence of an acid sucli as bydrocliloric acid, sulfuric acid., or acetic acid )n addition., if 
a tert-butyidimethylsiryl group is used, for example, removal can be conducted in a 
suiveot such as teirahydrofuran in the presence of teuabinvlamnioniuru Hitoride. To 
remove the protective group for a,n amino group vvheri a tert-butyloxycarbonyi group is 
used, for example, a reaction is conducted in a solvent such as methylene chloride, 
chloroform, or aqueous methano! in the presence of an acid such as hydrochloric acid, or 
trifluofoacetic acid, and a benzyloxycarbonyl group is removed, for exampie, by reacting 
in a solvent such as acetic acid in the presence of an acid such as hydrobromic acid. 

Forms of protection when protecting carboxyl groups include, for example, tert- 
butylester, orthoester, and acid amide. Tert-butylester protective group is removed by 
reacting in an aqueous solvent in the presence of hydrochloric acid; orthoester is removed 
by dissolving in a solvent siich as acjueous nielhanol, aqueous letrahydrofuran, or aqueous 
1,2-dimethoxyethane, and then treating with an alkali such as sodium hydroxide; and acid 
amide is removed, for example, by reacting in a solvent such as water, aqueous methanol, 
or aqueous tetrahydrofuran in die presence of an acid such as sulfuric acid. 

Prodrugs can be produced by following common methods. 

The xanthine compounds represented by formula (I) inckide substances having an 
optically active core, consequently, these racemitc substances may be obtained in 
optically active form if optically active starting materials are used. If necessary, the 
racemic substance obtained may be physically or chemically divided into optical 
enatitiomers using well-known methods. Preferably, diastereomers are formed from the 
racemic substance based on a reaction using an optically active resolving agent. Division 
into diastereomers of different fonns may be achieved by well-known methods such as, 
for example, fractional ciy stall ization. 
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The xanthine compound and the prodrug thereof mav, for example, be made into a 
s.iS{ b\ (iissohina in a sohent <;uch as water methanol cthanoi oi acciono and mi\jnu 
a phannaveuUtallv pe^nJ^^^bk acid { \araple^ of phannaccutKalix ptrmiSMble 
d(.Kis ji!(„!udc fnotiiajnc dt^tds such as h\dti)Lhi(>no dud hsdiolHunnt. tKid suiluno dud 
phnspliofii. ai-id atid jiunt atid or ofgan't acids sikU as dcelic attd piopiotiit acid 
ovaltc acid, succinic acid, lactic acid malic acjd, tartaiic acid cnuc acai, malca acid 
fumanc acid, nrethanesuifoaic acid, p-toluenesultbiiic acid or ascorbic acid. 

The pharmaceutical agent of the present invention may be applied to the treatment of 
a variety of diseases based on an action to inhibit DPP-I V. The compoimds in the present 
Description are useful in the suppression of postprandial hyperglycemia in the pre- 
diabetic state, treatment of non-insulin-dependent diabetes, treatment of auto-immune 
diseases such as arthritis and rheumatoid arthritis, treatment of diseases of the 
gastrointestinal mucosa, promotion of growth, suppression of transplanted organ rejection 
reaction, treatment of obesity, treatment of eating disorders, treatmei>t of HIV infection, 
siippressfofi of tiinioi rnetastasis, iieaiment of prostatomegaly, treatment of denial 
periostitis, and the treatment of osteoporosis. 

When used therapeutically, the xanthine compound of the present invention, prodrug 
thereof or pharraaceutically permissible salt of either may be administered orally or rron- 
orally (for example, intravenously, hypodermicaily, by intramuscular injection, locally, 
transrectaliy, transcutaneously, or transnasally) as a pharmaceutical composition. 
Examples of orally administered compositions include tablets, capsules, pills, granules, 
powders, liquids and suspensions; and examples of non-orally administered compositions 
include aqueous agents for injection, oils, ointments, creams, lotions, aerosols, 
suppositories, and patches. These preparations may be prepared using conventional, well- 
known technologies, and may contain the non-toxic and inactive carriers and excipients 
commonly used in the field of medical preparations. 

The dosage may ven? depending on {he individual compound, and depending on the 
disease, age, weight, sex, and symptoms of the patient, and on the administration route, 
but normally for adults (weight 50kg), 0.1 to 1000 mgyday, preferably 1 to 300 mg/'day, 
of the xanthine compound of the present invention, prodrug thereof or pharmaceutical !y 
permissible salt of either is administered once daily or divided into 2 to 3 doses. 
Moreover, administration can be divided into once every several days or several weeks. 
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Mciiedver, the xanOime conipound of the piC5>cnt imcntion, prodrug thereof or 
phanrivKcuticaih pcimissilMc >,ah of eithcrma\ be concomitantK used with oihei v\ucnts 
to tit;a{ duibcHtis Ikic cxampk-s of othe? agents lu tieai diabett.s uicludts m.sulm 
ptepajatu>ns, su!fon>lured diugs, sulfonamide djugs, msuim .secietion ptoinolefs. 
biguanide drugs, a-glucosidase inhibitors, and drugs to alieviate insulin resistance. 

Embodiments 

The present invention will be explained in detail beiow using reference examples and 
entbodiments, but the present invention is not limited to these. Further, the following 
abbreviations may be used in order to simpiify the present Description: 

Boc: tert-butoxycaibonyl group 

Cbz; Benzyloxycarbonyl group 

Embodiment I 

1 ,3~dimethyl-7~(2-methy!-5-fluorobenzyl)~8-((R)-3-aininopiperidin-i -yl)xanthine 




5.0 fflg of the compound of Embodiment 1 was obtained by optically resdving the 
compound of Embodiment 6 using an opiicaliy active cokmm under the following 
sepamion conditions. 
Separation conditions; 

Column: CHIRALPAK AD-H (DAICEL) (4>2.0 cm x 25.0 cm) 

Mobile phase: 34% 2~propanoi / 65.8% hexane / 0.2% diethyiamine 

Detection wavelength (U\0: 254 nm 
Flow rate: 5.0 ml/min 

Retention time: 36.98 min (CH[RALPAK AD~H: 34% 2-propanoi / hexane / 0.2 vol % 
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diethylamine) 

"H »R (4.00 life. WW 6 7.16-7.12 (in, IB), 6.89-6.84 Cm, IH), 6,45-6.41 
(m, m), 5.32 (d, J ^ 16.8 Hz, IH), 5.27 (d, J ^ 16. S Hz, IH), 3.58 (s, 3H 
), 3.40-3,35 (m, IH), 3.34 (s, 3H), 3.26-3.23 (m, IH), 2.9.^2.88 (m, 2H), 
2.74-2.68 (m, jfl), 2.33 3H), 1.95-1.88 (m, W, L75-L68 IH), 1.6 
0-1.56 Oa, IH), 1.26-1.22 IM). 
MS (RSI^) 401 (r+1, 100%). 

Embodiment 2 

l,3-dimethyl-7<2-bromo-5-fluorobenryi)-8-((R)-3-aminopiperidiR-i-yl),N;an 

0 ^^^^F o ^VA-p 

^"N Si-'^v — ^\ Opitcal resoiution '^jsj'^^'Y-N / — \ 

1 NH2 1 NH2 

3,7 mg of the compound of Embodiment 2 was obtained tlrom the compound of 
Embodiinent 7 using the same method as that of Embodiment 1. Retention time: 38.16 
min (CIHRALPAK AD-E: 34% 2-propanol / hexane / 0.2 yqI% diethyiamine) 
'lilslR (400 MHz, CDGI3) 5 7. 58~7. 54 {m, Hi), 6.93-6.87 (m, .01), 6.59--6.55 

(m, IH), 5.38 (d, J = 17.7 Hz, IH), S. 34 (d, j - 17.7 Ha, IH), 3.58 (s, 3H 

), 3.39-3.38 (iji, IH), 3.36 (s, 3. 26--3. 22 (m, .IK), 2.94-2.90 (m, 2H), 

2.71-2.66 (in, iH), 1.97-L89 (m, IH), 1.78-1.70 (o, iH), 1.61-1.57 (m, IH), 

1.26-1.23 im, IH). 
MS {BSI+) 465 (M'+l, 100%). 



Embodiment 3 

1 ,.3-dimethyl-7-(2-methyl-5-tluoi-obenzyi)»8-{[ ((IS, 2R)-2- 
anii nocy cl oliexy 1 )a.ni in o J.xan thin e 
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6 mg of the compound of Embodiment 3 was obtained by o|»ticaUy separating the 
convpoimd of Embodimeht 18 using an optically active colum« under the following 
separation conditions. 
Separation conditions: 

Column: CHIRALPAK AD-H (DAICEL) (*]>2.0 cm x 25.0 cm) 

Mobile phase: 34% 2-propanol / 65.8% hexane / 0.2% diethyianune 

Detect! 0! i vYaveleng:h (U\'): 254 nm 

Flow rate 5.0 mi/niin 

Retention ti me: 22. 1 3 min (CHIR ALPAK AD-H : 34% 2-propano! / hexane / 0.2 vol % 
diethylarnine) 

'H N^{R (400 MHz, CDCla) 8 7. i 7- 7. 14 {m, III), 8.92-6.87 (m, ill), 6.03-6.60 
(m, :m), 5.35 is, 2H), 4.97 (d, J = 7. 2 Hz, IH), 3,84-3. 78 k, IH), 3.55 
(s, 3H), 3,37 (s, 3H),, 2,99-2,96 {ta, IH), 2.33 (s, 311), L 70-1. 66 {m, IH), 
L 59-1,56 (m, IH), 1.40-1.25 (m, 6H). 

MS (ESIH-) 415 (M'n, urn). 

Embodiment 4 

l3~dimethyl-742-ntetkyl-5-fluorobenzyl)-8-((R)-3-^^^^ 




An ethanol solution (6 ml.) of 1,3 dimethy1-7-{2-methyl-5-11uorobenzyl)-S- 
broraoxanthine (152 rag) and (R)-3-ajiiinopiperidine (100 mg) was sealed in a tube. 
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heated to i lOX and agitated for 20 hours. After cooling the reaction solmson to 
\acuuni concentration was conducted, saturated sodium bicvbonate w^ia \\.as added to 
the leMdue and e\lffi(.uon Uvjs (.onducted ^ turn's with chloioiuim {V^ ml ) After the 
oftiduic la^er ^\as dncd uitii <iiiiAJ?ous soduim sulfdtt. anJ tlltcicd xacuum 
conctntunjon was c<wdutteJ the cMdue was refined usinji siiica gel C!>lumn 
chiomatogTaph\ (de^ eiupnient voKciU chloioicHm / methanoi fioni loif] to 20 h and 
compound tif i-mbodunent 4 ( ! 24 niu) o^t^iuied as a \\bne solid 
Mi KVIR (400 MiU, CDris) d 7.10 7.12 {ii, U), G, 89-fi, 84 (ni, 31.), 0.45 6.11. 
(ra, IH), 5.32 <d. J = 16,8 Hz. IH), 5.27 id, J = 16.8 Hz, IH), 3.58 (s, 3Hi 
), 3.40-3.35 (is, 11-0, 3.34 (s, 3H), 3.26-3.23 (a, iH), 2. 93~2. 88 (m, 2H), 
2.74-2.68 (m, IH), 2.33 (s, 3H), 1.95-1.88 <tn, IH), 1. 75~L 68 (m, IH), L6 
{)-.K56 (m, IH), 1.26-1.23 (m. IH). 
MS {ESI+) 401 (M>1, iOO%). 

Embodiment 5 

1 ,3-diniethyl~7-<2-chloro-5-fiuorobenzyi)-S~((K)-3-aniinopiperidin~l -y l)xand^ 



The compound of Embodiment 5 synthesized from the corresponding reference 
compound using the same method as that of Embodiment 4, 

""^H 'NyR (400 m?., CDCl'J §''''7740-7736 "(^^^^^ 117 676i"6758 

(ffi, iH), 5.38 (d, J = 17.6 Hz, IH), 5.33 (d, J - 17.6 Ha, iH), 3.58 (s, 3K 
), 3. #-3. 38 (ffl, IH), 3.35 (s, 3H), 3.25-3:22 IH), 2.94-2.91 (m, 2H), 
2.73-2.68 (m, iH), 1.93-1.90 (m, IH), 1.73-1.72 (ni, IH), L61-L57 (m, IH), 

L 27-1. 24 (m, IH). 
MS (ESJ>) 421 Cr+l, 1001). 

Embodiment 6 
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1 , 3 -dimethyl -7-(2-methyi-S-fluorobenzy l)-8-(3 -ami nopiperi din- 1 -yl)xan thine 



An etharjol soiution (6 mL) of 1,3 dimethyi-7-(2-methyl-5-fluoroberjxyl)-8- 
bromoxanthine (191 mg) and 3-[(tert-buloxycarbonyl)amino]piperidine (200 mg) was 
sealed in a tube, heated to 100'' C and agitated for 30 hours. After cooling the reaction 
solution to 25*C, vacuum concentration was conducted. The residue was refined using 
silica ge! column chromatography (development solvent: chloroform / methanol ==== from 
200/1 to 75/1), and the product was obtained. Next, 4N hydrochloric acid/dioxane 
solution (20 m L) was added to the xanthine solution of the present product (4 mL), and 
this was agitated for 3 hours at 25"C. Vacuum concentration was conducted on the 
reaction sohition, saturated sodium bicarbonate water (lOOmL) was added to the residue, 
and extraction was conducted 3 times using chloroform (30 ml.). After tlie organic layer 
was dried with aniiydrous sodium sulfate and filtered, vacuum concentration was 
conducted, and the compound of Embodiment 6 (204 mg) was obtained as a white soiid. 
mWiK {400 mz, cm.,) 5 7.I6-7. is (m, IH), 6.89-6.84 (m, IH), 6.44-6.41 

(m, IH), 5.32 (d, J = 16.7 Hz, IH), 6.26 (d. J = 16.7 Hz, IH), 3.58 {s, 3H 

), 3.4G™3,36 im, 111), 3,34 (.-5, 3H), 3.26-3.22 (m. IH), 2.95-2,88 (% 2H), 

2.75-2.69 (m, IH), 2.33 (s, 3H), 1.95-1.88 {m, IH), 1.71-1.69 (m, IH), 1.6 

2-1.58 (a IH), 1.26-1.21 IH). 
MS (ESI^r) 401 (M^-i-l, lOO?b), 

The compounds of Embodiments 7 to 10 were synthesized from the various 
corresponding reference compounds using the same method as that in Embodiment 6. 
Embodiment 7 

l,3-dimethyl~7-{2-bromo-5-fluorobenzy!)-8-(3-aminopiperidifl~l-y!)xa{Tthine 






O' 



NHBoc 
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Br. 



F 



=H m5R (400 MHz, CDCI3) 6 7.58-7.54 (m, IH), 6. 93-6.88 (m, IH), 6. S9-6. 56 ( 
ra, IH), 5.38 (d, J = 17. 0 S?., IH), 5.34 (d, J = 17.0 Hz, IH) , 3.58 (s, 3H) 
3,40-3.38 (m, iH), 3.36 (s, SH), 3.26-3.22 (ra, IH), 2. 93~2. 88 (ra, 2H), 2. 
71-2.66 (m, IH), 1.93-1.89 (ai, IH), L75-.1.71 (m, IH), 1.61-1.67 {ra, llO, 
1.29-1.20 im, IH). 
MS (ESXr) 465 Cr+1, 96%). 

Embodiment S 

l,3~duTiethyl-7-(2~chlofO-54luorobenxyl)-8<3-amitK>piperidin-i-yl)xamhine 



JMR (400 MHz, CDCls) & 7.39-7. 36 (in. IH), B. 98-6. 93 (fa, lli), 6.61-6.58 
(m, IH), S..3S (d, J = 17.6 Hz, IH) , 5,33 {d, J = 17.6 Ih, IH) , 3.58 (s, 
3H), 3.40-3.38 (m, IH), 3.36 (s, 3H), 3. 25 3. 22 (ra, IH), 2.95-2.88 (m, 2H) 
2.72-2.67 (51, IH), 1.93-1.90 (m, iH), L 73-1. 70 (m, IH), 1.61-1.57 (m, IH 
), L25-L23 (tn^ IH). 
MS (ESIt) 421 (M'-l, 100^). 




- 1 



Erabodiment 9 

1 ,3~dimethy l-7-(2~methoxy ~S-fiuoroben2cy l)"8-(3 -ami nopiperi din- 1 -y l)xanthine 
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NH2 



NMR (400 Mfk, CDCI^ 5 6. 95-6-90 (ut, IH), 6. 83-6.81 («, IH), 6.53-6.49 
(ttt, m), 5.36 (d, J= 17.2 liz, JH) , 5.31 (d, J =^ 17.2 Hz, IH), 3.86 (s, 3 
H), 3.57 (s, 3H), 3.42-3.37 (n, IH), 3.35 (s, 3H), 3.29-"3,24 (m, IH), 2.92 
-2.87 (m, SH), 2.73-2:67 (m, iH), 1.94-188 (m, IH), IH), 1.. 

60-1.56 (nj, IH), L 26-1. 20 (tn, IH). 
MS (ESI+) 417 (r+1, 100^). 



Embodiment 10 

l,3-dimethy1-7~(24rifluoromelhyl-5-fiuorobenji:y1)-8~(3-am 




'HKMR (400 MHz, CDCI3) 8 7.74-7.71 (k, IH), 7.09-7.05 (ra. IH), 6.66 id, J 
= 9.0 Hz, IH), 5.64 (s, 2H), 3.59 (s, 3H), 3.41-3.36 (m, IH), 3.35 (s, 3H 

), 3.23-3.19 (m, IH), 2,91-2.84 (ni, ZE), 2.70-2.65 (tn, IH), 1.93-1.89 (ui, 
m), 1.69-L6? (m, IH), 1.58-1.54 <ra, IH), 1.25-1.21 (m, IH). 
MS (ESI+) 465 (r+l, 100%). 

Embodimetii 11 

l-{2-oxo-2-phenyiethy!)-3-methyl-7~(2-methyl-5-fluoroben2yl)-8-((R)-3-mninopiperidin- 
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l-yl)xanthine 





An etiianol solution {b mL) of i-(2-oxo-2-phen\lcthvl)-3-!r!etlni-7-(2-methy!-5- 
iluoitibt-nzvlVS-bromoxanthine (242 mg) and {R)-tert-3-but>!pepiddm-3-y1 carbamate 
{2W} nig) was scaled in a tube, heated to 1 iO^X!: and agitated for 30 hours After cooling 
the reaction solution io 25"C, vacuum concentration was conducted. The residue was 
refmed using silica gel column chromatography (development solvent: chloroform / 
methanol ==== from 200/1 to 75/1), and the product (350 mg) was obtained. Next, 4N 
hydrochloric acid/dioxane solution (20 mL) was added to the xanthine solution of the 
present product (5 mL), and this was agitated for 3 hours at 25 *C. Vacuum concentration 
was conducted on the reaction solution, saturated sodium bicarbonate water (100 mL) 
was added to tlie residue, and extraction was conducted twice using chloroform (50 mL). 
After the organic layer was dried with anhydrous sodium sulfate and filtered, vacuum 
concentration was conducted, and the compound of Embodiment 1 1 (237 mg) was 
obtained as a white solid. 

m m:. (400 mh, GDCIj) § a. 00-7. 97 (m, 2H). 7.59-7, 56 (m, IH), 7,50-7.44 
im, 2H), 7,13 m, J" ==^ 5, 6, 8, 3 Hz, IH), 6.88-6,84 <m, IH), 6. iSI {M, T = 
2, 5, 9,7 li'i, IH), 5.40 (s, 2H), 5.30 (d> J= 16. 8 Hz, IH), 5.25 (d, J ^ 16. 
S m IH), 3. 60 (s, 3«), 3,45-3. 38 (m, IK), 3. 30-3.23 H IH), S. 91 ( 
m> 2H). 2.76-2.71 Oa, IB), 2.30 (s, 3H), L 97-1. 90 (m, iH), 1.76-1.70 (m, 
IH), 1.65-L60 (ffl. Hi), 1.30-1.22 (m, W. 
MS (ESI+) 505 (M'+i, 100?i):. 

I he cojipuamls of Hmbodmients 12 to 14 were <;\ntiie*ij/,fc;d fiom the various 
cor }e'>puiutui<i iclcience compounds usujg the -^anie method as tluu in hmboituiK^iH 1 1 
bnibodtnieiu 1 2 

l-(2-nApth\lmeth\l)o-methNl-7-{2-niethvi-54luoiobenzvl)-8-((R)-3-amniopipendin-]- 
vl)xanthine 
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=HIsMR (400 MH?„ CDCI3) 5 7.86 (s, 111), 7.TS-7.73 <i8, 7.55 (dd, J i. 

7, 8.4 Hz, m), L 43-7. 40 (a, 2H), 7. 1.4-?. 12 On, .IH), 6.90-6.87 fe, IfO, 6. 
50 (dd, 1 = 2.6, 9,8 Hx, IH). 5,36-5.26 {m, 4H), 3.56 is, m), 3.39-3.35 ( 

m, ill), 3.26-3,22 (m, IH), 2.92-2.36 (m, 2}D. 2.73-2.63 (m, iM), 2.32 (s, 
31-0, 1.94-1.88 (m, .11!) , 1.75-1.68 (m, IH), L 02-1.55 {m, iH). L 25-1. 19 (m, 
IH). 

MS (ESX+) 527 (r-5-1, iOOJb). 
Embodiment 13 

l-(pyridiii-2-yi niethyi)-3~methyi-7-(2-methyi-5-tluorobenzyi)-8-((It)-3-aniinopiperidm 
l-yl)xantbine 




'H MR (400 Mz, CDCI3) 5 8.50 (d, J 4.2 Kx, iH), 7.60-7.56 (m, IH), 7.1.7 

(d, J ^7. 8 Hz, IH), 7.14-7.09 {is, 2H),, 6.88--6.84 {la, iH), 6.48 (dd, J = 
2,5, 9.8II35, IH), 5.36-5.26 (m, 4H), 3.58 (s, 3H), 3.41~3.38 <«, IH), 3.26 
-3.23 (w, IH), 2,95-2,90 (m, 2H), 2. 78-2. 72 (m, IK), 2.30 (s, 3H), L72-1. 

69 (m, IH), 1.65-1.57 (si, 2H), 1,29~1.25 (m, IH), 



Embodiment 14 

1 -(isoquinoHn- 1 -yl methyl)-3-methy! -7-(2-methyl-5-f1uoroben2yl)-8-((R)-3- 
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aminopiperidin-l-yl)xaKthine 



rT^ O 




F 



-H (400 Mz, CDClj) 5 8.33 (d, J = 5.3 }h, IM), 8.17 (4 J - 8.1 Hz, 
IH), 7.79 (d, J = 8.0 Hz, IH), 7.65-7.58 (m, 2H), 7.48 (d, T = 5. 7 llx, W), 

7.10-7. 07 (t!i, IH), 6, 86 -e. 83 (m. IH) , 6.54 (ckl, J = 2, 5, 9. 8 Hz, IH), 5,8 
2 (s, 2H), B.33 (d, 17.1 Jfe, IH), 5.28 (d, J ^- 17.1 Hz, IH), 3.62 (s, 
3H), 3.42-3.38 (m, IH), 3.2S-3.23 (m, IH), 2.94-2.90 (m, 2H), 2.79-2.71 (m, 

IH), 2.28 (s, 3}0, 1.94-1.30 (tn, IM), 1.75-1.70 {m, IH), 1.61-1.55 (ra, IH 
), 1.26-1.23 (a. IH). 
US (ESI^) 528 (M=-M, 100?4), 

Embodimeijt 15 

1 ~[2-oxo-2~(2-ffiethoxyph:eny l)eth yl ]-3 ~m ethy l-7-(2~metliy i -5-fluorobenzyl)-8~(3 - 
axwitjopiperidin- 1 -yl)xanthine 



.^n ethatn)i .solution (id niL) of l-[2-oxo~2-{2-oT;ethoxypheiiyl)ethyi]~3-raethyl-7~(2- 
methyl»5-nuuniben/\l)-8-bromoxanthjne (258 mg) and 3-ammopepjridine 
dihydrochloride (34o mg) was sealed m a tube, heated to llO^C and agitated for 8 hours, 
.After cooling the reaction solution to 25''C, vacuum concentration was conducted. The 
residue was dissolved in chloroform (100 mL), and was rinsed with IN hydrochloric acid 
(iOO mL) and then in saturated sodium bicarbonate water (100 mL), The organic layer 
was dried with anhydrous sodium sulfate and filtered, vacuum concentration was 
conducted, and the compound of Embodiment 1 5 (1S6 mg) was obtained as a pale yellow 
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solid. 



'HNMR (400 MHz, C0Ci;} 6 7.91 (dd, J = L 8, 7.8 Ha, IH), 7, 50-7. 46 U IH), 
7.12 (dd, J = 5.7, 8.2 Ife, IH), 7.01-6.96 (m, 3H), 6,86 -6.83 {m, IH), 6, S 

0 (d«, J - 2.6, 9. 7ite, 110, 5.34 (s, 2H), 5.31-5.23 Cm, 2H), 3.93 (s,, 3H), 
3.59 (s, 3H), 3.4l~-3,37 (ra, 111), 3. 27"-3. 23 (m, IH), 2.93-2-88 k\. 2H), 2. 

75-2.69 (m, IH), 2.30 (s, 3H), 1.96-L88 (m, IH), 1.75-1,68 (m, IH), 1.61- 

1.69 <SB, m), 1.26-1.23 <m, IH). 

MS {EST.4-) 535 (M'41, 100%). 

The compounds of Embodiments W md 17 were SYnthesized froni the vaiipus 
corresponding reference compounds using the saine method as tlmt in Embodiment 15, 
Embodiment 16 

l-[2-oxo-2-(3-methoxyphenyl)ethyn-3-methyl-7-(2-metliyi-5-fluorobenz>i)-8-(3- 
ami nopiperidin-1 -y 1 )xanthine 



11 mm (400 Miiz, CDCI3) 6 7.59-7.57 (jB, m), 7.50-7.49 im, IK), 7.39-7.35 

(m, IH), 7.14-7.11 (m, 2H), 6.87-6.84 (m, IH), 6.52-6.49 (m, iH), 5,38 (s, 
2H), 5.30 (d, J = 16.3 Hz, IH), 5.25 (d, J 16.8 Hk, IH), 3.83 <s,, 3H), 
3.59 (s, 3H). 3,42-3.39 (m, IH), 3.30-3.25 (m, IH), 2.95-2.91 (ta, 2H), 2. 

7b 2.70 (m. llO, 2.30 (s, 3lO. 1.96-1.90 (m, IH), L 75-L 70 (m, Uf) , L 62- 

1.6(. (m iH), 1 Z7~] *H (m, IH). 

MS (Lsr-) r..r, (Wfi. loojb). 

Bmbodiment i 7 

1 ~[2-oxo-2~(4-methox> phen> 1 )eihyiJ-3~njethyl-7-(2~methy1-.5-fluorobenzyl)-8~(3- 
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aminopiperidin-l-yl)xaKthine 




'H MR (400 miz, CDCl,) S 7.98-7.9S im, 2H), T. 12 (dd, J = 5.7, 8.3 Hz, JH 
), 6.95-7,91 (m, 2H), 6.88-6,84 (m, IH), 6.50 (dd, J = 2.6, 9.7 tiz, IK), 5. 
36 (s, 2H), 5,30 (d J - 16.7 Hz, IH), 5. 25 (.:!, J 16, 7 ife, 1H)> 3, 87 (s, 

310, 3.59 (s, 3H). 3.42-3.38 (m, liO, 3.29-3.23 (m, IH), 2.96-2,89 im, 2H 
), 2,75-2.70 (ra, IH), 2.29 (s, 3H), L96~L8S (m, .IH), L78-L69 (m, IH), 
L 64-1. 61 (m, iH), 1.27-1.24 im, IH). 
!t?S (ESI+) 535 (M*+l, 100%). 

Embodiment 18 

l,3-dimethyl~7-(2-meUiyi-5-fluorobenzyl)-8-[{cis-2-aminocyclohexyl)mni 




An N-methylpyrrolidinone solution (!,5 niL) of j,3-dimfthy!-7-(2-mcthyl-5- 
fluorobenzyl)-S-bfomoxanth!ne (lOj rnsj.) and j .2-cycSohexaned);i!nine (171 mg) was 
sealed in a tube, heated to !60''C and agitated iov 10 hours After cooling the reaction 
solution to 2y'C, vacuiuii concentration was conducted, -'^'^■o potassium carbonate water 
was added to the residue, and extraction \\as conducted 3 times using chloroform 
(30 mL). The organic layer \%as dried with anhvdrous magnesium suHate and iiitered, and 
then vacuum concentration was conducted This was reftned by adding toluene ( 1.0 niL) 
and re-cry staili:dng, yielding the compound of Embodiment IS (182 mg) as a white solid. 
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'EMM imomiz, mew 5 T.17~?.13 (m, IH), 6.91-6.86 (ta, 111), 6.63-6.60 ^ 
(m, W, 5,34 is, 2H). 4.95 (d. J ^ 7. 3 Hx, IH), 3.83-3.77 (m, IH), 3. ^^5 ( 
s, 3H), 3.37 (s, 3H), 2. 98~2. 96 <m, IH), 2,32 (s, 3H), L 68-1. 20 (m, 8H). 
MS (BSI-) 415 mh 100%) 1 

I he oon»f>oiinds of OnibodimenLs 19 to 22 were synthesized from the various 
concspoiidiiiy icfcrcnce compounds using the same method as thai in Embodiment 18. 
Embodiment 

1 3-dimeth>l-7-(2<hloH>5-tluorobetizyl )-8-i(cis-2-aminocyc!ohexy! )amino]xan 



mmt (400 MHa, mW 5 7. 38-7. 35 {m, m, ei. 98~6. 93 im, IH), 6. 70-6.76 
(in, IH), 5.44 (s, 2H)> 5.13 {(i, J = 7. 2 Ha. IH), 3,86-3.82 (a. Hi), 3.54 
(s, 3H), 3.38 (s,, 3H), 3. 04 -3. 01 (m, IH), 1.69-1.34 (m, 8H). 

MS (ESI+) 435 100%) 
Embodiment 20 

l,3~djmethyl-7-(2~bromo-5-tluorobenzyi)-8~[(cis~2-amiiK>cyc!ohexy!)anunoJxan thine 



NMR (400 MHz, CDCI3) 8 7.58-7.53 (m, IH), 6.92-6.87 (m, IH), 6.71-6.68 
(m, IH), 5.42 (s, 2H), 5.08 (d, J = 7.3 Ife, IH), 3.86-3.82 (m, IH), 3.55 ( 






9 r^-^F 
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s, 3H), 3.37 (.% 3H), 3.04-3.03 (ra, IH), 1.60-1.35 (m, 8H), 
MS (ESI+) 479 ftr+i, im%) 

Embodiment 2 1 

] , 3 -di methy l-7-(2-methoxy-54luoroben.zyl)-8-[(cis-2-mni 



'n mm mo mh, gdcIj) s 7, 31-7. 28 (m, m, e.m-Mi (w., m, &. m-Q,M 

(m, IH), 5.63 id, 1= ?.4Hx, IH), 5.30 (s, 2H), 3.93 (s, 3H), 3.90-3.8S ( 
m, IH), 3.49 (s, 3H), 3.41 (s, 3H), 3.16-3.14 (ra, IH), i. 64-1. 38 (ffl, 8H), 
MS <ESI+) 431 mu m%) 

Embodiment 22 

1 ,3 -di m et hy 1 -7-(2~me t hy 1 -5-tluorobenz\'i)-8~[(cis~2-anuno~4,5- 
dimethoxy cy c1 oh exy 1 )aiiii nojxatit hine 




Med OMs 

NMR (400 MHg. CDCI3) d 7. l?-?. 13 (ro, IH), 6.90-6.86 (m, IH), 6.5i~6,42 
(ffl, 5.40 (d, J - 17, i Ife, IH), 5.30 id, J - 17. i Hz, IH), 4. 95 (brs, 

iH), 3.75-3.73 (m, IH), 3.55 is, 3H), 3.37-3.35 im, 9H), 3. SO-2. 50 (m, 2K), 

3.01-2.99 (ffl, IK), 2.32 (s, 3H), 1,79-1.64 {ai, 4H). 
MS (ESI-f) 475 Crfl, 100%) 
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Reference Example 1 

1 3-dimethyl-7H3,5-ditluorobenzy!)-8<3-aminopiperidin-i-yi)xa^^ 
F F i 



\n cthanol solution to ml ) of 1,^^ Jimetn\l-"'t ^ ^'d!tluoK>btn/N5)-i^-biomo\anthinc 
(■'S'^ msi) >-amtnnp!petuitne f34f) niu! aiJ cM'^opsopv leth%lamjne (0 7 mL) \\as sealed 
in a mhe heatuJ to 100 (' and dgUaieJ :<>i 2^ Ikhus Afiei Looling the teaction solution to 
2^ ( l\ h\d!och]onc aad was ^jddt'd and CNttaoiion wuh ttbsl acftaif uas conducted 
The aqueous solution was neiUiali/ed with 4N NaOH aqueous solution, and e\tidction 
with ethyl acetate was conducted. The orgatuc layer was dried with anhydrous 
magnesium sulfate and filtered, and then vacuum concentration xvas conducted. The 
residue was rinsed with ethanoi and dried, and Reference Example I (320 mg) was 
obtained as a white solid. 

Hi mm (400 MHz, CDCI3) 8 6. 75 --6. 69 k 3H) , 5.33 (s, 2H) , 3.55 (s, 3H) . 
3.39-3.37 (m, IH), 3.37 (s, 3H), 3.26-3.21 (m, IH), 3.0.1-2.91 (ra, 2H), 2.7 
6-2.72 im, lit), L99~i.95 (m, IH), L 82-1. 63 (m, 2H), L 33-1. 24 (m, IH). 

MS (ESI+) 405 mn, 100%). 



Reference Example 2 

l,3-dimethyl-7-(2~meth.yibenzyl)-8-(3-aniinopiperidm~l~yl)xantiiine 




The compound of Reference Exaitiple 2 was synthesized from the corresponding 
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reference compound using the same method as that of Embodiment 6, 

MR («0 MH'/., vmis) 8 7,18-7.10 {m, 3H), 6. 7?, (4 J =: 7, 4 fe, iH), 5.3 
8 (d, J=^16.5 !fe, IB), 5,30 id, J =1(3.5 Ik, IH), 3.57 (s, 3H), 3,39-3.35 

(m, IH), 3.34 (s, 3H), 3.28-3.24 (m, IH) , 2. 94-2. S4 (m, 2H), 2.72-2,67 (m, 
IH), 2.36 is, m), L90-L87 (m, IH), L68~1.66 (m, IH), 1, 59-L 56 (m, IH 

), L27-L21 (Hf, IH). 

MS (ESI-) 383 (Wn, 100%), 

Reference Example 3 

l,3-dimethy1-7-{2-methy1-5-fiuQrobenzyl)-8-bromoxanthine 



5-fluoro-2-metliyibeiizyibromide (1,07 g) and potassium carbonate (0,76 g) were 
added to a dimetliylfonuamide (20 mL) solution of 8-bromothebphylline (1.29 g) under 
nitrogen gas flow, and this was agitated for 20 hours at IS^'C. Water (200 ml.) was added 
to the reaction solution, and this was agitated for 1 hour. The deposited solid was 
separated and rinsed witli hexane (100 mL), and the compound of reference example 3 
(1 .84 g) was obtained as a white solid. 

MR (400 yite, DMSO~d«) S 7,30-7.28 (is, IH), 7.06-7.01 (m, IH), 6,29-6.2 
5 (m, IH) , 5. 50 (a, 2H) , 3. 44 (s, 3H), 3.19 (:g> 3H)> S.36 (s, 33i), 
IIS (ESI+) 381 Qtn, 100%). 

The same method as that of Reference Example 3 was used to synthesize Reference 
Examples 4 to 9. 
Reference Example 4 

l,3~dimethyl-7~(2~bromo-541uorobenz>'l)-S-bromoxanthine 
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o 




F 



Hi mm {400 MHz, DMS0~dg)5 7,79-7,75 (ra, IH), 7,21-7.16 (m, IH), 6.53-6. 49 

(ffi, IH) , 5.52 (s, 2H),, 3,45 (s, 3H), 3.19 (s, 3H). 
MS (£51+) 445 (r+i, 47%). 

Reference Example 5 

13-dimethyl-7-(2-chloro-5-jEluorobenzyl)-8-bromoxanthine 



MR (400 MHz, DMSO-dg) 6 7.64-7.60 (ro, IH), 7.28-7.20 (m, IH), 6.59-6.5 

3 (m, ill), 5.63 (s, 2H), 3.44 is, 3H), 3,19 (s, 3H). 

MS (SSI+} 401 (wn. Ql%), 
Reference Example 6 

13--dJniethyl-7-(2~niel1ioxy~5rt1uorobenz;yl)-8-^ 



M!R (400 MHz, DiSO-d,) 5 7. 16-7, 05 (m, 2H) , 6. 47 (dd, J 2. 9, 9. 0 Hz, 
IH) , 5.44 (s, 2H), 3.85 is, 3H), 3.43 (s, 3H}, 3.19 (s, 3H). 




CI 
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MS (ESI+) 397 (M' f i, 100%). 



Reference Example 7 

l;3-dhnethyl~7-(24riflooraTnethyi-5~fluorobe 




n-i « (400 mz, DMSO-de) 5 7,94 {dd, J = 5.4, 8.7 Ifa, iH), 7.42-7.38 (m, 
m), 6.64-6.61 (m, IH), 5.71 (s, 2H), 3.46 (s, 3H), 3.19 (s, 3H). 
MS <ESI+) 435 (M*+l, 84%). 

Keference Example 8 

l,3-4imethyl-7<3,5-difluoroben2y!)-8-bmmoxanthine 



'H NiSR (400 MHz,, CDCl-,) § 6, 88--6, 86 (m, 2H), 6.80-6.74 (m, IH), 5.53 (s, 2 

H), 3.58 (s, 3H), 3.41 (s, 3H). 

Reference Example 9 

1 ,3-dimethyl ~7-(2-metliyibenzy 1 )-8-bromoxanthine 



F 
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%im (400 MHk, Cpdls) 5 123-7.18 (m, 2H), 7.12-7.08 (m> IH). 6.47 (d, 
J= 5.8 Hz, IH), 5.57 (s, 2H), 3.61 (s, 3H). 3. 36 (s, 3})), 2.45 (s, 3H). 

MS (ESI+) 363 (r+1, 94%). 



Reference Example 10 

5 ~fluoro-2-methoxy ben2:y Ibromi de 



N-bfomosucctnifnide (1.96 g) and azobisisobutylonitrile (20 g) were added to a 
carbon tetracliloride solution (20 mL) of 4~nuoro-2-raethylajiisole (1 .40 g) under nitrogen 
gas flow, and this was agitated for 19 hours at 80*C. .^ftcr cooling the reaction solution 
to and chloroform extraction was conducted by adding cliloroform (100 mL) and 
0,5% aqueous sodium carbonate soiution. After the organic layer was dried with 
anhydrous sodium sulfate and filtered, vacuum concentration was conducted, and the 
compound of Reference Example 10 (2.34 mg) was obtained as a coioriess fluid. 
'H MK (400 MHa. CDCI3) d 7.08-7.04 (m, lU), 6,98-6.95 (m. IH).. 6.81 (dd, J 
= 4.3, 9.0 Hz, IH), 4.50 (s, 2H), 3.87 (s, 3H). 

Reference E.xample 1 1 
3-[(tert-biithoxycarbonyl)amino]piperidine 




F 



F 
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a 



NHBoc 



a 



NHBoc 



Cbz 



H 



10% pailadioifl-cafbdn (50% water content) (8.50 g) was added to a metbaool solution 
(250 mL) of benzyi-3~[(tert-bulhoxycaj"bonyl)aminojpiperjdjn-.l-carboxylate (11.69 g) 
and was agitated for 7 hours at 25'C under a hydrogen atmosphere. The catalyst was 
filtered out, atid vacuum concentration was conducted on the organic layer. Saturated 
sodium bicarbonate water (100 mL) was added to the reaction mixture, and extraction 
was Gonducled twice with cfiloroforn? {50 ml.). llu> organic layer was dried with 
anhydrous sodium sulfete and fiUeied, vacuum concentration was conducted, and the 
compound of Reference E.xample 1 1 (9,89 g) was obtained as a white soiid, 

■B MR (400 MHa> CDCls) a 3.60-3.53 (m, 110, 3.07-3.04 (t«, IH), 2. 85 --2. 78 

((«, IH), 2.70-2.62 (m, IH), 2.56-2.48 (m, .IH), .1.84-1. 79 (m, IH), 1.70~L6 

6 (m, IH), .1.51-1.47 (ra, 2H), 1.44 (s, 9H). 

MS (ESI+) 201 mU 100%). 

Reference Example 12 

Beiizyl-3-[(tert-buthoxycarbonyl)aniino]piperidine-i-carboxy!ate 
/^^COaH NHBOC 1 



rriethyiamine (6 20 mL) and then dipbenylpbosphoiyla^iide (12.28 g) were added to a 
teH-hut\hilcohol .solution {SO ml,) of 1~[(bcnzvU>xv)cashonylJpiperk1in-3~caibonaK' 
< n i£) under nitrogen gas Huu and this v\as heated to Sl^C and agitated for 10 houis 
Aftt'i euoimg to 2'^"i\ S^o potassium carbonate aqueous solutum (1(>0 m\A was added 
■\iter \acuum ieniu\al of the teit-buty I alcohol, exi^action was conducted mtce on tiie 
Jcnidintiig solution using chloiofonu (100 mL) The oiganjc idxci vxdS dried wuh 
anhsdious sodium suifaic and tlltered. and vacuum concentration conducted 1 he icsiduc 
\sas rtfmed b\ silica gel column chromatography <de\eiopjnent soisent 




Cbz 



Cbz 
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chloroform/methanol from 20/1 to 3/i), and the compound of Reference Example 12 
(9.S9 g) was obtained. 

^HNMR (400 MHz, CDCi^) a 7.36-7.28 (m, 5H). 5.16 (d, J =^ 12. 5 Hz, IH), 5. 
12 id, J ^ 12.5 Hz, IH), 4,63-4,55 (ta, IH), 3.75-3.65 (ra, 111), 3. 52~3. 45 ( 
m, IH), 3.36-3.25 {m, 211), 1. 9Q-1, 82 im, m), 1,72-1.65 (m, iH), 1,59-1, 50 

Crn, 2H), L43 (s, 9H! . 
MS (RSI+) 335 iltn, 100%). 

Reference Exainple K> 

1 -[{ ben zy I oxy )ca rbony l]pi peridm-3 -carboxyl ate 



Triethylamine (14.86 mL) was added to a dichloromelhane solution (300 raL) of ethyl 
iiipecotinate (15.30 g); then benzy! chlorocarbonate (1 7,00 g) was instilled under nitrogen 
gas flow, and this was heated to IS'-'C and agitated for 6 hours. Water (100 mL) and 5% 
citrate aqueous solution (100 mL) were added to the reaction solution, and extraction was 
conducted twice using chlorofomi (iOO mL). The organic layer was dried with anhydrous 
sodium sulfate m\d filtered, and vacuum concentration conducted. IN sodium hydride 
aqueous solution (96 mL) was added at 0** C to an ethanol solution (200 mL) of the 
residue (18.63 g), and was agitated for 12 hours after raising the temperature to 25^'C. 
At>er adding 2N hydrochloric acid to adjust the solution to pl t==-7, the ethanol was 
removed under reduced pressure. Potassium caitionate was added to adjust the remaining 
solution to pH=!0. and extraction was conducted witli diethyl ether. 2N hydrochloric acid 
vas adiied to adjust the lemajnaiu sohttton to pU 2 and extiaction vsas conducted tuice 
\%!th L'lhvl aLoLUo { I 50 ml ) fhc oigamc la\ci vsas Jnect with dnhxdrous sodtuiii siillate 
and liitLted wkuwu ton*.eut!ati()n was (.onducted, and the compound ot Rttctonce 
fcxampk i ? ( i4 s4 g) uas obtained as a white bohd 

Hi m'R (40Q \H/. CDCl,) B 7.40-7.28 (m, bH*, t> 1.} (d, J = ll!. 6 Hi, IK), b. 
11 (d, 12.4 112, IH), 4.24-4.16 (a, IH), 3.99-3.94 (m, IH), 3.20-3.02 ( 
m, IH), 2.96-2.89 (m. IH), 2.56-2.46 (m, IH), 2.09-2.06 (m, IH), 1.75-1.62 
(ffi, 2H), 1.58-1.42 (m, IH). 




H 



Cbz 
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Reference Example 14 

1 -{2-o\o-2iihcm ieths IV 1-mctln i-7-(2-mctln l-^~{luorobcn/% lV84>iomo\antlime 



PotassiuiT! catboiiatc {'^'^2 mg) was added to din^elh\!toimdmidc suiulton ( lu mi.) 
ol i-mcth%l~7-(2-mcth\!->-tluoioben/Nl)-8-bH)mo\anthintM7>4 mu) undot nitf<-)aen ii-as 
tlms and the soluUon \vas b<i:xKd k- S'"^ C f'nd aL-itattd for 1 boui \c\t, a 
Jnnedn ifornuimide soluuor ( il) ^1 >-h i.MroH^>\;p t'i ui5e (>'^2 msi> v^tts instilled 
and artti mstillanon this ixTod anJ v^:rau(.G U> ^ ' \!rs at 80 C Hit Jcattion 
soiiition was coo!ed to 2'^ (. waki { iOO ii I > \%as aJjt.vl , d 'Ikij Ikv.'hc ( IO(t mi ) \sas 
also added The dcpot.Jtcd ^oluK worn filicicd out and thoioughh dned ai ^U L under 
reduced pressure; and the cotnpound of Reference Exmnple 14 (800 mg g) was obtained 
as a white solid. 

NMR (400 Ml, DMSO-fi,) S.OO 7 ^m, -^H) 7 ZR [m. ^11). 7 50-7 I: 
7 (m, 2H), 7.17-7.14 (m, IH), 6.91-6.86 (tn, IH), 6.25-6.22 (m, iH), 5.52 { 
s, 2H), 5.41 (s, 2H), 3.63 (s, 3H), 2.37 (s, 3H). 

ES (ESI+) 485 (r+1, 100^0. 

The compounds of Reference Examples 15 to 20 were synthesized from the 
corresponding reference examples usitig the same method as that of Reference Example 

14, 

Ryfcicnoe i Aaniple !5 

I ~(2-napbth\ lnieth\ i )-3-nieth}, l-7-(2-metliyl-5-iluorobenzyl>S~bromoxanthHie 



HimR {400 MH55, CDClj) 5 7.8? (s, IH), 7.80-7.75 (m, 3H), 7,57-7,54 (m, IH 
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), 7.44-7.42 (m, 2H), 7, 20~7. X6 (m, IH), 6.90-6.87 <m, IH), 6, 2i (dd, J = 
2.5, 9.5 Hz, IH). 5.54 (s, 2H), 5.30 (s, 2H), 3.60 {s, 3H), 2.40 (s, 3H), 
MS (ESI-0 507 (MN-1, 91%). 



Reference Hxarapie 16 

l-{pyridin-2~ylmethyl)-3-metliyl~7-(2-metiiy!-5~.fluorobenzyI)-8-bromox 



miR (400 MHz, CDCI3) 6 8.50-8.49 (m, IH), 7.63-7.59 (ra, IH), 7.23 (d, J 
=-'7. 8Hk, 1.H), 7.15 (m, 2H), 6.91-6,88 (m, IH), 6.23 (dd, J = 2.6, 9. 6 Hz, 

IH), 5.54 (s, 2H), 5.29 (s, 3.62 (s, 3H), 2, 36 (s, 3H). 

MS (ESI+) 458 (M'+l, 98^0. 

Reference Example 17 

l-[2-oxo-2-(2-methoxyphcmyl)ethyi3-3-methyl-7-(2-methyi-5-fluorobenzyl)-8- 
bromoxanthine 



'nnm (400 mhz, cdcu a 7.92 (dd, j^i.s, 7.8 Hz, ih), 7.53-7.50 (m, m 

), 7.19-7.15 (fa, IH), 7.03-6.98 (m, 2H), 6.92-6.86 (m, HI), 6.24 (dd, J, = 

2.6, 9.6 Hz, m), 5.52 (s, 2^), 5,35 (s, 2H), 3,94 <s, 3l0, 3.62 (s, 3H), 
2.36 <s, 3H). 

MS (ESI4) 515 (STrl, 86%). 
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Reference Example 18 

l-[2-oxo-2-(3-methoxyphenyl)ethy!]-3-methyl-7-(2-methy!-5-9^^ 
bromoxanthine 



'HM {400 MHz, CpCls) S T. 5S (d, J = 7, 8 Hj5» IH), 7. 50-7. 49 (m, IH), 7, 3 

9 (t. J = 7,9 Hz, IH), 7.17-7.13 (m, aH), 6.91-6.88 (m, IH), 6.25-6.22 (m, 
IH), 5.52 is, m, 5.39 U, m), 3,84 (s, 3H), 3.63 (s, 3H), 2.37 (g, 3H) 

MS (ESI^) j5l5^ (^ m%h 
Refereiicf Example 19 

l-|2-oxo-2-(4-methoxyphenyl)ethyil-3-methyl-7-(2-methyi-5-fluorobenzyl)-8- 

bromcxanthine 



NME (400 Mfe, CDCls) $ 7.97 (d, J = 8.9 Hz, 2H), 7.19-7.14 (m, 110, 6. 9 
5 (4 J = 8.9 Hz, 2K), 6.91-6.87 (ni, IH), 6.24 (dd, J = 2.6, 9.5 Hz, IH), 
5.51 (s, 2H), 5.37 (s, 2H), 3,88 (s, 3H), 3,63 (s, 3H), 2.36 (s, 3H). 
MS (ESI-f) 515 (r+i, 915S). 

Reference Example 20 

l~(isoquinolin-i-ylmethy!)~3-jTnethyl-7-(2-methyl-5-fluorobenzyl)-8-bromoxant^^ 





wo 2004/048379 



136 




F 



m (400 IIH«, CDCI3) § 8.31 (d, J = 5.7 Hk, 1H), 8. 16 (d, J = 8,4 Hz, I 
H), 7.81 id, J --^ B.O }h, m), 7,67-7.61 (ra, SH), 7.50 (d, J 5. 7 Hz, IH), 
7.14-7.12 (m, IH), 6.89-6.86 (m. IH), 6.30 (dd, J = 2. 5, 9. 6 Hz, IH), 5.8 
2 (s, 2H), 5.54 (s, 2H), 3,66 (s, 3H), 2,34 (s, 3H). 

MS (ESi+) 508 {M'+I, S8%). 

Reference Example 21 

3-roethyl-7-(2-inethyl-5-fluorobenry'l)-S-bromoxanthine 



5-fluoro-2-metiwibenzyibromide (7.58 g) and hydrogen sodium carbonate (3.57 g) 
were added to a dimethylfomiamide solution (100 mL) of 3-methyl-8-bromox.anthine 
(8.71 g), and this was agitated .for 20 hours at 25''C. Water (400 ml.) was added to the 
reaction solution, and was agitated for 1 iiour. The deposited solid was filtered out rinsed 
with hexane (100 mL), and thoroughly dried under reduced pressure. I he compound of 
Reference Hxaraple 21 (11 .64 g) was obtained as a white powder. 

^HHMR (400 MHz, DMSO-d^) 5 IL 32 (s, IH), 7.31-7.27 (m, IH), 6.32-6.29 im, 
m), 6.31 (dd, J«2,6, 9.9 Hz, Hi), 5.46 (s, 2H), 3.36 (s, 3H), 2,35 (s, 

3H). 

MS (ESI+) 367 ftf+i, 91%). 
Test ExarnpSe 1 

Dipeptidylpeptida.se itthibi tion action on dipeptidylpeptidase in bovi ne blood plasma 
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Bovine blood plasma containing dipeptidylpeptidase was diluted with assay buffer 
(25 mM Tris-HCI. 140 mM NaCl, iO mVJ KCl, pH7 9) and ^0 \.iL \\as added t<^ .i inwio- 
asany plate One micro litut of compound s(i!uUon was added mi\ed, jnJ incubated at 
iooni tctnpcraturc Substrate (GK'Cx !-l -Pioiii^e J~\1etln l-rpiifUdi\ i-y-Aniide, Peptide 
\ ahouU!>n) was diluted to U2 m\\ using assin bidfei, and ■^U ul uas added \ftci 
agitating and incubatn-ig at lOom {oi^'iv.ii. ^ T'-o -c. \\aN v'cvpt-'d bs adding lOit ul 
of 2^" 0 acetate aqttewts iduti.m T;k fl.> Me'^i.c il c ^ 5\ i <i , ^ .Uithin wasck-ngth oi' 
ioO Jini atid a mea.suiemcnt wavcierg;^ ct 4l'' nsr ^^^s meat-ured lusing a tluorescent 
platf iecdcr The ddiertnce m lluotescf*: irtensit} between the backgioiind \scil in 
\\}ucii the reaeu{>n uas stopped in advaiKX' by adding 25'^o acetate aqueous soiuttun pnor 
to adding the substrate solution and the control well to which no compound was added 
was taken as 100%, and the fluorescent intensities of the compound added wells were 
calculated by interpolating and taking the residual enzyme acti\ities when adding the 
compounds as relative values. The compound concentmtion to inhibit enzyme activity by 
50% was calculated as the ICjo value from the relative residual enzyme activity levels 
when adding compounds at multiple concentrations. 

The compounds described in the embodiments and the comparative compound 1,3- 
di ni et hy I -7-(3 , 5-difluorobenz>'l)-8-(3~aniinopiperi di n- 1 -y I jxanthi ne (reference exainp! e 
I), which is the compound of the embodiment of WO 02/068420, were used in this test. 
The results are indicated in Table 18. 
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Compound 


ICv><nM) 


(.'oni pound 


ic .,(ti\h 


_ — ^....^ 





^ ..^ ^ 






I 8 




! S ^> 


(\)!iijx«ir)d (if T-jnbodifiKnt 


4 J 


( 0'itp<->i)nd ol } mhodiniCfiS hi 


!5J 


CoijiputJiid i^ifFnihcdsiiivm 


V.O 


( otnpoiind oi Fmbodtmcfit 5" 




L oinpoimd ol Lusbodmicirt 6 


7.0 


Coinpoimd of Einbodimem 1 8 


UJ 


Cotnpoimd oi Embodiment 7 


5.0 


CoitJjjoiind of Enibodimeni \9 


9.4 


Coitipounci of rmhociimcnt S 


5.0 


Compound of Erabodmient 20 


}2.2 


Cymjiound Lnshoditncm 9 


26 0 


Compound ol bmbodtnjenf il 


84.0 




{<•() 


Compound ot Euibod.n«eni 22 


<>) 4 


Couipoiuid of P iifbodinicnt 1 5 


3.2 


Coiiipotind of Refcreiia; F.vimplc ! 


74 4 


('ompouKd oi Embodiment 12 


914.0 






Compound of Eitibodinient 13 


69.5 







Test Exampl e 2 

Dipeptidy I peptidase inhibition action in oral glucose tolerance tests in high fat diet fed 
mice 

lO-mlA-g solutions (1.0 iimol/kg as compound administered) of the compound of 

Embodiment { and the compound of Reference Example 2 (1,3-dimethyi-7-(2- 
niethylbenz>i)-8-(3-aminopiperidin-l-yl)xamhine) (respectively prepared as 0,1 
umol/mL solutions by dissolving using a 0.5% carbo.xymethy! cellulose aqueous 
solution) were orally administered to high fat diet fed mice with induced obesit\', .4 
contrast group was administered the same dosage of 0.5% carbo.xymethyl cellulose 
aqueoiis solution. Thirty minutes after administering the test compounds and the 0.5% 
carfooxymethy! cellulose aqueous solution, a 10-mL/kg dose of a solution of 0.2 g<'mL 
glucose (2 g/kg as glucose administered) dissolved in physiological saline was orally 
administered. Blood was sampled from the caudal vein 15, 30, 60 and 120 minutes after 
the glucose load. The blood glucose levels (mg/dL) of the sampled blood were measured 
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using the Wako Glucose Cll test fWako Pharmaceutical Co ). and the area under curs-e 
(mt>/dl •min) was calculated from the blood glucose levels at the various; sample times up 
to 120 muuitch. after glucose ioad, (Here, the blood ulucost; le\tl obtauied from the 
sample prior Hi be^iinmnii iha test was used as the blooti ducosf ]e\ f! at 0 mmule.s > 

The results are unhealed w) Table 1*^ The eonipound (if Fmbodimcnt ! sigtuftoaiuK 
supprt'Ssed the rise in blood Liktcose lc\c^ compared to the contrast gr<.>up <p==0 004) 
Moieoxet, the compouu^i of l-.'io\\t.si:eir i i'Khc.-.x\l j clcaiA Mipeuoi elTeci to suppress 
the increase in blood giucose iesels contpaied lo ibe Rtfeience i-xample 2 







Mean value ± Standard deviation 




(mg/dL»min) 


Contrast group 


27081+3235 


Compound of Reference Example 2 dosing group 


241.!?±3569 


Compound of Embodiment 1 dosing group 


2096711097 



The present invention provides a compound having high DPP-IV inhibitory activity 
or is improved in safety, nontoxicity, etc. 
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CLAIMS 



I \ xdotbine compound represented by the tbrmula (I) beiow, a prodrug thereof, or a 
phvJinuLCculfCdih pennisMble salt of either. 



I NH2 
r2 



[Ifi tiie fonnula, repi-esents (1) a hydrogen atom^ or (2) a Cm alkyl group which may 
be substituted by one or multiple groups independentiy selected from Ar'-X- or A*; 

Ar^ represents an aryl group which may be substituted, an aromatic heterocyclic 
group which may be substituted, or an aliphatic heterocyclic group which may be 
substituted; 

X represents a single bond, oxygen atonv, ~C(--4'})', -S(())n^~, or ••■S(())ni-Nl:l-; 
m represents 0, 1 , or 2; 

a' represents a haiogen atom (whicb may be substituted with 1 to 3 of the same 
carbon atoms), hydroxy I group, 0x0 group, cyano group, carboxy group, carbamoyl 
group whic)) rnay be substituted with 1. or 2 of the same or differerrt Cui alky! groups, C\. 
6 alkoxy group, amino group, Cj.^ aJkylamino group, di-Cj.*; alkyiamino group, 
hydroxyimino group, Cu& alkoxyimino group, acylamino group, Cn; 
aikoxycarbonylamino group, aikyithio group, Ci.f, dkyisuifmyl group, C}.<y 
aikyisulfonyi group, Ci.<i alkoxy carbonyl group, arylsulfonyl group, C3.6 cycloalky! 
group, or Ci.6 aikylcarbonyl group; 

represents a hydrogen atom, Ci,^ alkoxycarbonylmethyl group, or Ci^. alkyl group; 

R^ represents a chlorine atom, bromine atom, iodine atom, cyano group, carboxy 
group, amirio group which may be substituted, Cj-e alkyl group which may be substituted, 
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Cj.6 alkylthio group which may be substituted, Ci.s aikylsufinyl group which may be 
sub^ritutfd. CV- alkvlsulfonyl group which may be substituted, C-.o alkenyj group, C2.6 
alk>n}! group, ('i.,, a)kv)carbonyi group which ma> be substUuttd, Ci.,, alkoxy group 
v\ !]ich fuay be substiluied, or a carbamoy! group which may be substituted, 
-Y-NH2 represents a group represented by formula (A) below; 




(In the formuia, n represents 0, 1 or 2; if 1 or 2 are present, R'* represents an independeiit 
hydrogen atom, halogen atom, hydroxy! group, caboxy group, 0x0 group, amino group 
which may be substituted, Chs alkoxy group which may be sub.stttuted, Ci-s aiky! group 
which may be substituted, phenyl group which may be substituted, or benzyl group which 
may be substituted; or if 2 are present, R"* represents methylene or ethylene together with 
the above, and a bridging ring may be formed by bonding with 2 carbon atoms 
comprising a ring ), or by tbrmula (B) below; 

NH NH2 

(hi the fuinutia, q rcpre.seni.s iK 1 or 2, if \ or 2 aie present, iepie^tnts an independent 
hydrogt'i) atuin haK-^gen atons. !j\d!ox\l giouf^ caboxy group, o\o grouj), amino giuup 
which mas be suhstttuiod (. , alkow ^lour wnich ma\ be Nub,st}tuted, Cu,, aik>i group 
uhich nia\ he ,subsTi{uied, (.\.o alkoxycarbonyl group which ma\ be substUuied, 
carhamuyi group \vhich may be substituted, phenyl group which may be sub.stituted. or 
benzyl group which may be substituted; or if 2 ai'e present, R' represents methylene or 
etliylene together with the above, and a bridging ring may be formed by bonding with 2 
carbon atoms comprising a ring.)] 



wo 2004/048379 



142 

2. A xanthine compound, a prodnig thereof; or a pharniaceutically permissible sait of 
either described in Claim 1, wherein -Y-MH2 is a group represented by fomuiU (A) and n 
is 1 or 2, or -Y-NH2 is a group represented by formula (B) and q is I or 2. 

3. A xanthine compound, a prodnig thereot; or a pharmaceutically permissible salt of 
either described in Claim 1, wherein -Y-NH2 is a group represented by fomuila (A) and n 
is 1, or - Y-MH2 is a group represented by formula (B) and q is 1 . 

4. A xanthine compound, a prodrug thereof; or a pharmaeeuticany permissible salt of 
either described in my of Claims 1 to 3, wherein is a methyl group, 

5. A xanthine compound, a prodmg thereof, or a pharaiaceutically pennissible sail of 
either described in any of Claims 1 to 4, wherein R'' or is a hydrogen atom, halogen 
atom, Ci-6 alky! group which may be substituted, or Ci-c alkoxy group which may be 
substituted. 

6. A xanthine compound, a prodrug tliereof; or a pharmaceutically permissible salt of 
either described in any of Claims 1 to 5, wherein R'^ is a chlorine atom, bromine atom, 
iodine atom, methyl group, ethyl group, cyano group, trifluoromethyl group, medioxy 
group, trifluoromethoxy group, or ditluoromethoxy group. 

7. A xantliine compound, a prodrug thereof, or a pharmaceutically pennissible salt of 
either described in any of Claims 1 to 6, wherein is a Cw, aikyi group substituted by 
Ar'-X-; Ar' is an aryl group which may be substiliited, or an aromatic heterocyclic group 
which may be substituted; and X is a single bond, oxygen atom, -C(=0)- or ~S(0)m-. 

8. A xanthine compound, a prodrug diereof, or a pharmaceutically pennissible sait of 
either described in any of Claims 1 to 6, wherein R' is a Ci.j alkyl group substituted by 
Ar'-X-; Ar^ is an aryl group which may be substituted, or an aromatic heterocyclic group 
which may be substituted; and X is a single bond, or -C(=0>. 

9. A xanthine compound, a prodrug thereof, or a pharmaceutically permissible sah of 
either described in any of Claims 1 to 6, wherein is an ethyl group substituted in 
position 2 by Ar'-X-; At' is a pheny! group which may be substituted, a pyridyl group 



wo 2004/048379 



143 

which may be substituted, quinolyl group which may be substituted, or an isoquinolyi 
group which may be substituted; and X is a single bond. 

10. A xanthine compound, a prodrug thereof, or a pharmaceutically pennissible salt of 
either described in any of Claims 1 to 6, wherein R' is a methyl group substituted by Ar'- 

Ar* is a phenyl group which may be substituted, a pyridy! group which may be 
substituted, quinolyl group which may be substituted, or an isoquinolyl group which may 
be substituted; and X is ~CC==0)-. 

11. A xanthine compound, a prodrug thereof, or a phai-maceutically peraiissible salt of 
either described in any of Claims 1 to 10, wherein Ar' is a phenyl group which may be 
substituted. 

12. A xantliine compound, a prodrug thereof, or a phamaceutically permissible salt of 
either described in any of Claims 1 to 10, wherein Ar' is a pyridyl group which may be 
substituted. 

13. A santliiiie compound, a prodrug thereof, or a phaiiiiaceuticaHy permissible salt of 
either described in amy of Claims 1 to 6, wherein is a hydrogen dtom or a methyl 
group. 

14. A xantliine compound, a prodrug thereof, or a pharmaceutically permissible salt of 
either described in any of Ciainis 1 to 6, wherein R' is a methyl group. 

15. A xanthine compound, a prodrug tliereot^ or a pharmaceutically permissible salt of 
either described in any of Claims I to 14, wherein -Y-NHj is the following formula (C). 




NH2 

16, A xanthine compound, a prodrug thereof, or a phai-maceutically permissible salt of 
either described in any of Claims 1 to 14, wherein - Y-NHa is the following formula (D). 
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17. A xanthine compound, a prodiijg thereof or a pharmaceutically permissible sait of 
either described in Claim 1 represented by formulae (H), (III), (IV), (V), (VI), (VII), 
(Vm)of(IX)bdow. 




18. A; dipeptidyl peptidase IV iiihibitor containing as an active ingredient the xanthine 
compound, a prodrug thereof, or a pharmaeeuticaily permissible salt of either described 
in any of Claims 1 to 17. 

19. A diabetes therapeutic agent containing as an active ingredient the xanthine 
compound, a prodrug thereof, or a pharmaceutically permissible salt of either described 
in any of Claims 1 to 17. 

20. A diabetes therapeutic agent described in Claim 19 for concomitant use with other 
diabetes therapeutic agents. 
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